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ABSTRACT 

This book is a curriculum guide for seventh-grade 
general science. It contains four units of chemistry, physics, 
biology, and earth science. Each unit is divided into sections 
covering major concepts. Bach section contains science activities and 
contains explanations of objectives and implementation of the lesson. 
At the end of each section are review exercises, research topics, and 
resource materials. Also following each unit is a suggested unit 
examination. (HR) 
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FOREWORD 



In these times of great scientific advancement and opportunity, 
we are increasingly dependent upon a scientifically literate population. 
Our young people must be led to explore, to discover and to under- 
stand the scientific ideas which will be of value to people in a changing 
world. 

The new science course of study for grades 7, 8, and 9 is part of 
a K-12 science program which is based upon the sequential develop- 
rnent of selected concepts from four major science areas. 

This btiUetin represents a revision of grade 7 science. It features 
careful experimentation under classroom conditions and is designed 
specirirally to meet the needs of students of varying abilities. To 
implement this bulletin, it is expected that schools and districts will 
set up in-service training workshops for teachers. 

The personnel who participated in this project are to be congratu- 
lated. They have prepared an adaptation of the science course of study 
which should provide worthwhile experiences for intermediate and 
junior high school students in an urban community. 

Seelig Lester 

Deputy SuperhUeptdent of Schools 
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Introduction 



This publication constitutes an important segment of a sequential 
K-12 science eurrieiiluni for tlie New York City public schools. 

The original grade 7 science programs described in the "long" and 
the "short" forms have been revised and combined in this bulletin. The 
teacher now has a program which meets the needs of all children. 
The design provides a set of basic experiences and instructions for 
which at! pupils are responsible. Pupils are freriuently exposed to 
familiar objects from their environment as a basis for study. New 
ideas, laboratory skills, and science vocabulary are introduced at a 
pace which permits easy assimilation by the pupils. Understandings 
and interrelationships are constantly reinforced through frequent 
referral to previous studies. 

In addition, each lesson contains concrete suggestions (italicized) 
to the teacher for stimulating a more in-depth study and for providing 
enrichment activities for those youngsters whose interests and abilities 
warrant them. 



The objectives of the intermediate and junior high school course of 
study reinforce the aims of general education. In adchtion, they 
include the objectises that are specific to the study of science. They 
seek to have the pupil continue to: 

• Develop the concepts, skills, knowledges, and attitudes which were 
begun in K-6 

• Develop a firm scientific foundation, including laboratory skills, 
upon which the program in grades 10 to 12 can be built 

• Explore the various scientific disciplines for the development of 
individual interests and abilities 

• Explore the possibility of a satisfying and challenging career in a 
scientific field 

• Understand science as a unified whole by perceiving interrelation- 
ships among the four fields of science 

• Appreciate the role of science in the progress of civilization and in 
the development of our technical society 



OBJECTIVES 
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• Understand tlic nirUuKls (Mii]>lo)'rd by tlic scientist in bis attack 
upon problems affecting the liealtb and welfare of the human race 
and to rel)' upon )jis findings 

• Apply the nu'thods and attitudes of tlie scientist, where possible, 
as a way of life. 



INNOVATIONS (N SCIENCE 7*8*9 

To attain these goals, the prograu) offers a body of up-to-date sub- 
ject eontent that should be interesting and exciting to teachers and 
students alike. The course of study is set forth logically and in detail 
to provide adecjuate assistance and direction to new teachers. 

The science fields pro\'idc particularly fine areas for experimentation 
because tliey contain many concrete, self-motivating experiences upon 
wliich a high degree of understanding can be built. Science materials 
and equipment arc colorful, interesting, challenging, and readily avail- 
able. The science classroom provides a unique environment in which 
the youngster can obser\'e and experiment with concrete materials to 
solve problems meaningful to him, 

Ample opportunities are provided to enable the pupils to pursue the 
study of science at a pace and to a depth that match their own 
interests and abilities. 

To accomplish these aims, the following innovations have been 
introduced: 

1. EMPHASIS UPON CONCEPTS: The materia! calls for an under- 
standing of the important concepts underlying each of the four 
scientific disciplines as well as the interrelationships among them, 

2. FOCUS ON THE SCIENCE; Units of fundamental science con- 
tent from the fields of chemistry, biology, physics, and the earth 
sciences are presented separately in the seventh, eighth, and ninth 
grades. Each unit is developed lesson by lesson, building upon 
previous concepts and expanding upon the problem-solving abili- 
ties of the pupils. 

3. INTEGRATION OF LABOHATORY WORK: Student laboratory 
investigationj and experimentation arc considered an integral part 
of the seiencc teaching program. Laboratory lessons, therefore, are 
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inc'ludm! in each unit wlic re diK c t iiivolvonHnt by []w students 
will make llie \:reatesl iinp.ut. I'lacli discipline contains approxi- 
niately si\ sin<ile»pi ri(>d Ldioratory lessons. The laboratory aeli\i- 
tics planned fit into a 40oninute period. Where double laI)Orator>' 
periods liave hvvu sehechded, the teacher nuu" use tlie additional 
tin\e for elassrooni diseussion a\id demonstration, 

4. STUI'SS OX ClUTICAL 'IIIIXKINC;: Kniphasis is plaeed upon 
science as a method of thinking, of investigation, and of operation. 
To implement these aspeets, the committee has selected the scien- 
tiHc concepts for tlu^ir conlrilmtion to a better unders^^ndin^ of 
the ideas of science. To this end, a definite linntation has been 
placed upon the total content in order to give the teacher time to 
implement the prognun. 



In keeping u ith the* objectiv es and innoN ations of the present course 
of study, a distincliNc formal nnms developed. Its special features 
inchide: 

• Topical outlines 

• Sequential units in each of the four science areas 

• Division of each unit into sections for ease in reviewing and testing 

• Outcomes listed for each lesson of every unit 

• Each section designed to l)e a complete lesson 

• Direct reference to intcTri'iationships among the sciences as they 
occur in the development of the lessons 

• Designated laboratory lessons including explanatory notes for the 
teacher and worksheets for the pupils 

• Logically developed classroom lessons uith specific content, meth- 
odology, and tcchniciues 

• Supplemental activities such as assignments, questions, reports, and 
projects 

• Designated lessons, identified as "Ht \ iew and Reinforcement" Ics- 
sons» offer tlie teacher fref[nent opportunities for e.vperi mentation, 
enrichment, testing, and review 

• Croups of basic lessons re([uir( d of all students, ftlnriching activi- 
ties extending the scope and df pth of the lessons appear in itali- 
cized print. 



FORMAT 
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The teachers* guiile provides for two biisic types o( science lessons 
described In the sections that follow. 

THE CLASS LESSON 

About 24 U'ssons comprise each of the four units. Eighteen may be 
classified as classroom recitation lessons. Five to si\ lessons arc identi- 
fied as laboratory lessons. In addition, three lessons are '^Heview and 
Ueinforcement*' lessons. As suggested in the introduction to these 
lessons, the teacher may select one or more of the activ ities listed. 

Kach lesson is numbced sequentially and tailored to fit the stand- 
ard 40-minute period. Following generally accepted planning proce- 
dures, the lessons include a statentent of the aim in question form, 
motivation, development, and a terminal summary. Among the specific 
techniques that may be found within the broad classification of class- 
room lessons are demonstrations, discussions, lectures, reports, and 
reviews. In order to help the inexperienced teacher and the one whose 
area of specialization does not coincide with that of the unit, each 
lesson has been worked out in detail to include methodology, tech^ 
niques content, and outcomes. 

The class lessons foster an enquiring attitude on the part of the 
pupils throtigh thought-provoking (piestious and demonstrations. Ex- 
perience shows that short qtiestion periods at the start and at the 
conclusion of lessons are highly cfTectivc in orienting the attitude and 
thinking of students to the scientific solution of science problems. 

Since reporting is an important pupil activity in the units, the 
teacher should accpuiint the pupils with reliable sources of information 
and with the proper form, content, and structure of a report. Stress 
should also be placed upon effective presentation of reports to the 
class. Finally, the recitation lessons de\*eloped in the materials arc 
not intended to be employed as a substitute for individual lesson 
planning. Lesson plans should l>e geared to the capability and per* 
sonality of the individual teaehei. They shcnild help meet the specific 
needs of the students in each class. 

THE LABORATORY LESSON 

Individual laboratory lessons are among the most effective means of 
reaching many of the objectives of science education. Students learn 
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host by aclual oxporiencr. To achieve these goals, pupils should be 
tlirected by specific iustructlons in a step-by-st^p manner. After tho 
planning stai<e, pupils should be entouraged to carry out their own 
r.ians for performing experiments. 

However, for suecessful plainiing, the teacher must provide tho 
<|uircd background technitiues and information prior to the labora- 
!>• experiences. In addition, adequate safely instruction is most 
Mporlant in laboratory work which allows relative freedom to the 
hihlren. Each teacher iruKst secure a copy and acquaint himself, as 

Well as the children, with the contents of the Board of Education 

safety booklet. 

Approximately one period per week is devoted to laboratory 
h^vestigations by the students. The laboratory lessons contain explana- 
tory notes to the teacher and worksheets for the pupils. Initially* the 
worksheets contain detailed step-by-step procedures. Later, they give 
way to less detailed problem-solving instructions. The laboratory 
lessons are not all of the problem-solving variety. Some lessons offer 
the opportunity to acquire techniques or skills. Other lessons arc 
designed to teach concepts in a step-by-step manner. The laboratory 
lesson is divided into three phases; the introductory or preparatory 
phase» the work or laboratory phase, and the discussion phase. During 
the introductory interxMl, it is suggested that materials be distributed 
quietly, on trays. Wlu'Ie this is going on, the teacher should guide the 
class to delineate the problem and to suggest possible methods for its 
solution. For tlie laboratory period, the class should be divided into 
groups of 2-4 pupils depending upon the availability of equipment and 
materials. It is suggested that the pupils retain their origin.*! groups 
and select a group leader who will be responsible for tlie security and 
return of the equipment. Pupils should be told to work together, to 
discuss and rotate tasks, and to call upon the teacher for help as 
required. Normal classroom decorum should be maJnK^ined during the 
laboratory interval in order that the pupils may hear instructions from 
the teacljer. 

It is also suggested that the teacher and laboratory specialist circu- 
late about the room to detect difficulties and to encourage and assist 
individual pupils as needed. Some time should be provided at the end 
of the period for the discussion of the procedures, observations and 
conclusions, and for answering questions. A good laboratory session 
points up the new problem*; that may be opened for further investiga- 
tions.^Once a class is properly trained in laboratory decorum and 
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responsibility, thv lalut/atory uork slioiild procwd with little difficulty 
aiul with much bouofit, 

Kwxy pupil slioiikl hv ouconragod to keep a science notebook with 
rt laboratory section in which to record his data» obscrvi\tions, conclu- 
sions, ,ind answers to the binnmary questions for each laboratory les- 
son. In addition, if a pupil is alerted to spot new problems as he 
analyzes the data, he will suggest li>'potheses for tlieir solution. These 
may become the bases for additional experimentation, project, and 
laboratory work. 

HOW TO USE THIS BULLETIN 

Although the lessons are only suggestions, the teacher may use them 
with confidence. The order of presentation, and the motivation and 
activities may be adapted on the basis of expenVnce, nature of the 
class, and creatise bent of the teacher. However, the basic minimal 
outcomes sho\dd remain intact. Enrichment activities, in harmony with 
the aim and the outcomes of the lesson, are included to meet specific 
needs. The New York State handbooks in General Science, Chemistr>', 
physics, Biology, and Earth Science are excellent sources of pertinent 
activities. 

The teacher who is a beginner in one or more of the sciences is 
advised to follow the lessons closely. To insure a measure of success, 
the demonstrations and laboratory exercises nmst be tried in advance. 
Tciichers are advised to schedule frequent reviews, to administer short 
quizzes, and to examine notebooks regularly. 

The syllabus has been so designed that the laboratory lessons may 
be presented at the time specified or within a reasonable time there- 
after. Laboratory lessons should not be ttndertaken before the student 
has learned the necessary techniques and preparatory content, 

ORIENTATION 

Experience has shown that the pupil should undergo a period 
of introduction and orientation before embarking upon any course of 
study. The teacher wi)J be in the best position to judge the time 
and the nature of the preliminary material to be itUroduccd. However, 
the following suggestions may prove helpful in the task of orienting 
the pupil to the study of science and to assuming his responsibilities. 
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open ihv course witli a plainuHl motivation. Some teachers 
prefer discussions of summer science experiences or expecta- 
tions from the study of science. Others capitalize on interesting 
science current events. 

Discuss the t\pes of science lessons, particularly the labora- 
tory exercises. 

Practice forming laboratory groups and preparing for labora- 
tory work. 

Acquaint the ptipils with the course requirements: notebooks, 
contributions to class discussion, reporting, assignments, regu- 
lar study, quizzes and examinations. 

Illustrate, define, and examine the scope of the four sciences 
to be studied. 

Develop a daily awareness of the degree of understanding of 
the content and processes of science on the part of the students 
and the measures to be taken to meet specific problems that 
may arise. 
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Unit I 

CHEMISTRY 

Elements 

Compounds and Mixtures 

Atomic Theory 



IMPORTANT NOTE TO THE TEACHER 

The sections of the text which are printed in italics 
(the type used in this note) are intended as enrichment 
material. 
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ELEMENTS 



Suggested Lessons and Procedures 

1. WHAT IS MATTER? 
Outcomes 

• Anything that has weight and occupies space is called matter, 

• The states of matter are solid, liquid, and gas, 

• The state of matter is dependent upon the rate of movement of its 
particles, 

Moflvdfion 

Ask the class to imagine that a pan of water Is being heated. The pan 
of water can be weighed with a scale. Its size can be measured with ia 
ruler. The one item th^i^ cannot be weighed on a scale or measured 
with a ruler is its heat. How is heat comparable to light and electricity? 
What special name do we give to light, lieat, and electricity? 

Developnf^enf 

1. Perform the following demonstrations: 

a. Display three plastic bags. Place a block of wood in one bag. 
Half-fil! the second bag with water. Blow up the third bag with 
air. Tie the open end of each bag with string. 



b- Ask the pupils to drsciibo tho shapes of the three objects Inside 
the plastic bags. Establish that the wood block has a definite 
shape, the liquid takes the shape of its container, and the air 
takes up the entire contahirr. 

c. Weigh the three bags separately and record weight of each. 

Lead the pupils to conchide that the wood block, the water, and 
the air take up space and have weight. Anything that has weight 
and occupies space is called matter. 

Indicate that the wood block is solid, the water is liquid, and the 
air is gaseous. Establish that tl)e three forms of matter are: solid, 
liquidy and gas. Ask the pupils to name some solids, liquids, and 
gfises found in the school. 

Explain that all matter is made up of tiny particles ivhich are In 
constant motion. A solid has a definite shape because its particles- 
move very slowly and are very close together, A liquid takes the 
shape of its container because its particles move faster and are 
farther apart, A gas takes the shape of the entire container because 
its partHes move very fast and are very far apart. 
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Summary 

1, Have the pupils use check marks to complete the following chart: 



FORMS OF MATTER 


Property 


SOLSP 


Liquid 


Gas 


Takes up space 








Takes shape of container 








Fills container 









2. Anything that has weight and takes up space is called 

3. The three forms of matter are , — , and 
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Homework 

List five solids, five liquids, and two gases found in the home. 
Materials 

3 plastic bags String 

Block of wood Spring balance 

2. HOW CAN MATTER BE MADE TO CHANGE ITS STATE? 

LABORATORY LESSON 

Outcomes 

• A substance can exist in more than one form or state. 

• The state of matter can be changed by adding or removing energy. 

• Changes of state oceur at specific temperatures. 

Motivation 

Display an ice cube and some water. Establish that these are different 
forms of the same substance. Ask, "How can we change water from 
one state to another?" 

Development 

L Distrilute materials to each group of pupils. 

2. Review the safety precautions for handling the alcohol lamp and 
for lieating materials. 

Homework 

Carefully unca]) a bottle of cleaning fluid which you haw at home. 
1. What is tlic .stale of matter of the cleaning fluid? 
2^ Describe the odor. 



3. Explain why you can smoU the substance without putting the 
\k\w\A directly to your nose. Wliat chauge of state nuist be taking 
place? 

4. Research prohtetn', 

a. What is sublimaiioix? 

b. What changes of state take place ichen snowfiakes are formed? 
Materials 

Ring stand 2.50ml beaker Wire gau5rc 

Iron ring and clamp Glass plate Thermometer 
Alcohol lamp Ice cube 



( May dk duplicated for use bv pupils) 



LABORATORY WORKSHEET-CHEMISTRY: LESSON 2 

Problem: I low can matter change from one state to Another? 
Sfateriah 

Ring stand SiSOml beaker Wire ganze 

Iron ring and clamp Glass plate Thermometet 

Alcohol burner Ice cube 

Procedure and OhseTvations 
1» Attach the iror» ring and clamp to the ring stand. 
2. Place the wire gauze on the ring. 

3» Place the alcohol lamp under the wire gauze. Do not Ught the lamp. 

4. Adjust the height of the ring so that the gauze is one inch above the alcohol 
lamp. 

5. Place the beaker containing the ice cube on the wire gauze. 
The state of matter of the ice cul>e is _ 

6. Place the thermometer into the beaker and leave it there. The temperature is 
deforces F. Let the ice cube nicU slightly Wore going to step 7. 

7. Your teacher will truix^ct ><)ur set-up aru) tlt,'ht the akohol lamp. Heat the 
beaker until the ice is conjpletely melted, 



As the ice cube is heated, appears in the beak en 

8. The temperature in the beaker note is degrees F. 
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9. Ctmtinur hoatnii: iliv Ijt .ikt i fi>r M vt nd miiuiU's. Carefully hold the i2,hss plato 
ovt^r the hfukiT- 

The water in the header chauy^es into , which is a gus. When 

this Kas tonch«'s the ax)! ^iliss plate, it chan>;es into 

10- The tempi ffiturv of the water while it is hoiliti^ is degrees R 

Conchisiotis 

1. When the tec (a solid) is heated, it eluin;;ed into a 

2. When the water ( a liquid ) is heated, it ehan^es into a -1 _ 

3. NVhen the steam (a ^a,s) is t^led, it ehan^^es into a ..1 

4. When the water (a U(juid ) is cooled, it changes ix\\o a 

5. The state of matter of a suhstanee may \:>c changed by adding or removing 
energy. 

6. i'or tcater to cluw^v from a liquid to a solid (ice), the temperature first must 
drop to decrees F. 

7. To charige from a litptid to a gas, the temperature of water first rnust he raised 
to ^ decrees h\ 

8. The freezing point of water is • F» 

9. The boiling point of wafer is ' F. 



3. CAN MATTER BE IDENTIFIED BY ITS APPEARANCE? 

Outcomes 

• DifFcrcnt kinds of matter may be alike in some ways and different 
in other ways. 

• Characteristics of matter are known as properties, 

• The reaction of one substance with another illustrates a property 
of viatter. 

Motivation 

Exhibit four previously prepared, labeled reagent bottles containing: 
water, alcohol, benzene, and concentrated nitric acid. Pour each 
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liquid Into separate test tubes (large size)» aiid set them up on a 
rack. Ask, *'Do all the test lubes contain the same hquid?" List pupil 
suggestions on the board. 

Development 

h Place ten drops of each liquid into a separate watch glass. 

Test each substance with a lighted taper to sec if it wilt burn. 
Record the pupils* observations on the board. (See table.) 

2. Add some copper turnings to the remaining liqu{d in each of the 
test tubes. 

Note: To stop the evolution of nitrogen dioxide, dilute with water. 
Record the pupils* observations. 



Test Tube 


BCHN'S? 


Flamk color 


Smoke color 


Effect os Turnings 


1 










2 










3 










4 











3. Lead the pupils to conclude that the test tubes contain four differ- 
ent liquids. Place the labeled reagent bottles in front of the cor- 
responding test tubes and have the pupils read and record the 
names of the liquids. 

4. Establish that the characteristics of matter arc called properties. 
Ask the pupils to explain why water h included as one of the 
liquids. Explain the necessity for a control in an experiment, 

5. Pour about lOcc of each of the liquids into separate test tubes. 
Into a fifth test tube, pour lOcc salt solution Arid drops of silver 
nitrate to each test tube. Elicit and record the observations, The 
formation of the precipitate is evidence of a chemical reaction be- 
tween tico specific suhslances. Conclude that this is another prop- 
erty of matter. 

Caution: Avoid contact with silver nitrate to prevent staining the 
skin. 



Summary 

1. Is appearance enough to identify matter? Why? 

2. What methods are used to study matter? - 

3. The four liquids in the test tubes were: , 

and , 

4. The two liquids which burned were . and 

5. The copper turnings reacted with the 

6. The color of the alcohol flame was , and the color of 

the smoke was - 

7. The color of the benzene flame was , and the color 

of the smoke was. 

8. The similarities and differences in substances depend upon their 

9. The reason for using a control in an experiment is 

10. The reacted to form a white solid. 

11, The reaction of one suhstouce tcith another a 

of matter. 

Homework 

Set up three small dishes. Place salt in the first dish, sugar in the sec- 
ond, and flour in the third. 

L In what ways are these substances alike? 

2. Perform several experiments to find out in what ways these sub- 
stances are different. 

3. List the properties you have discovered for each substance. 
Materials 

Test lube rack Salt solution 

Test tubes Silver nitrate 

Labeled reagent bottles containing: 

Water Copper turnings 

Alcohol Wax tapers 

Benzene Matches 

Concentrated nitric acid 4 watch glasses 



4. WHAT ARE THE BUILDING BLOCKS OF MATTER? 



Outcomes 

• All matter is coiViposod of one or more simple substances called 
elements, 

• Elements cannot be separated into simpler substances by ordinary 
means. 

• Some elen^oats arc solids, some are liquids, and some arc gases. 

• There are 105 elements. Ninety occur naturally, and the remaining 
ones are man-made, Tlie 105th clement, Uahnltim, was recently 
produced but has not yet been accepted by the International Union 
for Pure and Applied Chemistry, 

Motivation 

Write the letters "A, R, T* on the board. Ask the pupils to form 
words using these letters {art, tar, rat). Guide the pupils to see that 
the letters of the alphabet are the building blocks of language. In the 
same manner, matter is made of simple building blocks called 
elements. * 

Development 

I, Prior to the entrance of the class, start the Hoffman apparatus 
for the electrolysis of water as follows: 

a. Fill the tube with a solution containing one part sulfuric acid to 
twenty parts water by volume and apply 9-12 volts direct cur- 
rent from a power supply or from at least four (No. 6) IVi- 
volt dry cells in series. 

b. Direct the attention of the class to the Hoffman apparatus. 
Explain that the tubes are filled with water and that this ap- 
paratus will help us find out which simple substances make up 
xoater. Demonstrate that electricity must be used to break up 
the water. Explain briefly that pure xcater conducts electricity 
poorly and that sulfuric acid has been added to make the water 
conduct electricity. 

c. Elicit the observation that bubbles of gas form in the tubes 



and rise to the tops of the tiibos. Guide tlic pupils to note that 
one tube has twice as much gas as the other. 

<l. Recall from tlie previous lesson that tests can be used to find 
tlie properties of matter. Demonstrate as follows: 

1) Tap off the gas of eater volume into a small test tube and 
hold a burning splint near the mouth of the test tube. Have 
the pupils observe the 'pop" or btiriiing that occms. Iden- 
tif>* tfie gas as hi/droi^cn and write the word iuul the sym- 
bol, II, on tlic board. 

2) Tap ofT the other gas and test it with a glowing sphnt. Elicit 
\ho observation that the splint bursts into flames. Identify 
the gas as oxygen and w rite the word and the symbol, O, on 
the board. 

e. Lead tlie class to conclude that water is made of hydrogen and 
oxygen. Explain that these are simple substances called eh- 
mnts which cannot be broken down into anything simpler by 
ordinal) means. Establish that elements arc the building blocks 
of matter. 

2. Elicit that the elements hydrogen and oxygen are both gases, Ex- 
hibit carbon and aluminum (sohd ehMnents) and mercury (hquid). 
Guide the class to conclude that elements can be solids, liquids. 



3. Natural em^mknts are elements which have been discovered on 
earth. Ninety natural elements hate been found. In recent years, 
man has learned how to produce new elements by changing some 
of the natural elements. It is possible that more new elements will 
be made in (he future. 

Summary 

L The state of malter of water js 



or gases. 



2. An 



is used to break up water. 



3. Water is broken into two 

4. The 



is the name of tlie equipment used to 



break up water. 



5. Water is made up of 



and 
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6. The rcnctioii con ho wiitti^n as: water and . 

7. Simple substances which are the buildinij blocks of matter arc 
called , 

8. The states of matter of elements can be , » 

or 

9. For elecirlcUij to flow in tfic Hoffman Apparatus 

is Oiidcd to the water, 

10, 77u*re are al)out jnUuml elements and 

man-made elements on earth. 



Homework 

Place a teaspoon of sugar into a small saucepan and heat it over a 
low (latne on the stove. When the sugar starts to change color, hold 
a cool plate above the pan. Turn off the flame. PVoni your observations, 
answer the following questions; 

1. The color of the sugar at the beginning is 

2. The color of the solid substance remaining at the end is . 

3. When I held the plate over the pan, I saw form on 

the plate. 

4. The stibstance which remained is known as carbon. This substance 
is in the - state. 

5. The sugar is changed to and 

6. ^is used to break up sugar. 

7. This reaction can be written as: sugar ^ and 

8. Water is made up of the elements and 

9. Tlu! elements in sugar are , and 

Materials 

Hoffman apparatus 
2 small test tubes 
Wood splints 
Sulfuric acid 



Carbon 

Aluminum 

Mercury 



5. WHAT ARE SOME PROPERTIES OF METAIS? 

LABORATORY LESSON 



Outcomes 

• Elements can be classified as metals and nonmctals, 

• Metals can be identified by certain properties, such as color and 
luster. 

• Metals conduct electricity and heat 
Motivation 

Display strips of copper, aluminum, soft iron, lead, and a sample of 
mercury. 

Ask, **In what ways are these items aliVe?** Lead the pupils to con- 
clude that these dre metals and identify mercury as the only liquid 
metal. 

Tell the class they arc going to investigate some properties of metals 
in the laboratory lesson, 

Development 

L Distribute the materials. 

2. Caution the pupils about the proper use of the alcohol lamp. 

3. Explain the need for the sandpaper to clear off accumulated dirt 
from the metal strips to determine if'they have luster. 

4. In advance, set up the electrical conductivity apparatus for each 
group, as shown in the diagram. 




>o 





Homework 

1, List 3 ol)|Vcts nuulc of tiictal found in tlic hotne, 

2. Name the main metallic element in each object you listed 



MaterlaU 

Strips of these metals (-each 3" long); 

Soft iron Lead Copper 

Tin Zinc Aluminum 

Sandpaper 
Alcohol lamp 
Asbestos pad 
Sulfur 

Vial of mereury (teachcr-demonstratioti only) 



(May be dui'licatkd for vsk by pupils) 



LABORATORY WORKSHEET— CHEMISTRY: LESSON 5 

Pfohkm: What are some properties of metaUic elements? 

Mcterials 

3" strips of metals Asbestos pad 

Sandpaper Electrical conductivity apparatus 

Alcohol lamp 

Procedure and Ohservaiions 

L Write the name of each meta! in the first column of the Table of Obseivations. 

2, In the second column, state whether the metal is a solid, a liquid, or ?. gas, 

3, Find out if each metal has a dull or a shiny surface. In case of doubts sand- 
paper the strips. Record your observations in column 3. 

4, Record the color of eac h metal in column 4. 

5, Light the alcohol lamp. Hold one end of the metal strip ;md insert the other 
end into the flame. 

Caution : Remove the metal strip from the flame as soon as you feol the heat 
and place the strip on the asbestos pad. Record^syhether it conducts 
li**3t ^♦i column 



6, Insert the strips !>i-twceii tho alligator clips of the electrical conductivity 

apparatus and close the ssvitdi. Record your observation In colunnn 6. 



table: of obskkvations 




1, Name 


2. State 


3. Luster 


4, Color 


5. Conducts 
Heat 


6. Conducts 
Electricity 











































































Conclusions 

L Characterist'cs of a suhstar.ce are called 

2, The properties of metals which we studied are: 

a. c. e. 

b d. 

3, The only metal which is a liquid at room temperature is 



6. WHAT ARE THE PROPERTIES OF SOME 
NONMETALLIC ELEMENTS? 

Outcomes 

• Nonmetallic elements can be identified by the color, odor, and 
state. 

• Nonmetallic elements do not have luster and do not conduct 
electricity. 

• Nonmetallic elements combine with metallic elements to form new 
substances^ 

ERJC 



Motivation 




Development 

1. Prepare oxygen as follows: 

a. Fill the bo'.toin of a large test tube with manganese dioxide or 
potassiuni permanganate and add about three times as much 
fresh hydrogen peroxide (3% ). 

Caution: Use care in handling potassium permanganate since 
it will stain hands and clothing. 

b. Collect two bottles of oxygen by the water displacement 
method. 

2. Elicit the state of matter (gas) and color (colorless) from the 
pupils. Permit a pupil to smell the gas by wafting it towards the 
nose (odorless). 

3. Recall (lie floffman apparatus and review the tests for hydrogen 
and oxygen. Use volunteers to test the samples to determine which 
gas is in each bottle. 



Refer to the Tiible of C)l>si'VViUii>ns of the previous lesson and lead 
the chiss to conducle that oxygen is ti nonmetallic element. 

Display a sample of sulfur and have the pupils oUserxe and de- 
scribe its properties (yellow, solid, odorless). 

Test the sulfur for electrical conductivity, using the following 
circuit; 

5u I fur 



Bore u^tVe ends 



Dry cells 



Refer to the Table oF Observations of the previous lesson and lead 
to the conclusion that sulfur is a nonmetallic element. 

Place a small heap of sulfur flowers on a silver spoon or a silver 
quarter. Hold the spoon or quarter xcith a pair of tongs and heat 
it over a stnall f\nme. Demonstrate the formation of black silver 
sulfide (AgS). Explain that one chemical property of the non- 
metal, sulfur, is that it can combine with a metal to form a new 
substance. 



jmmary 

Elements can be divided into two groups: and 

A nonmetal which is a gas is - 

A nonmetal which is a solid is 

Nonmetals do not conduct 

Elements which do not have luster are (metals, 

nonmetals). 

Four properties of oxygen are: 

a* - c. 

b. d. 



Four properties of s ilfur are: 

a. c. 

b. cl 



A notwietal xviU combine with a to form a net 

substnnce. 



Homework 

1. Complete the following table: 



Name of 


Statk 


Shinv/Dull 


Color 


condjcts 
Eleciricitv 


Metal/Xo.vmeta 


Copper 












Oxygen 












AhuTtinum 












Sulfur 












Iron 












Hydrogen 













2. Place a silver quarter or a silver spoon in the yolk of a hard-boil< 
egg, Leave it in the yolk overnight. Look at the quarter or tl 
spoon in the morning. Describe its appearance. Name the no 
metallic element in egg yolks. What new substance was forme 



Materials 

Large test tube 2 glass plates 

Manganese dioxide Sulfur flowers 

or potassium permanganate Electrical conductivity 

Hydrogen peroxide (3% ) apparatus 

Water trough Silver quarter or silver spoo 

2 collecting bottles Tongs 
Wood splints 



7. HO\N CAN THE ELEMENTS BE ARRANGED IN A 
TABLE? 



Outcomes 

• All the dements tue listed in a special order on tlie Periodic Tabic, 
Metallic elejuents are on the riglit side of the Periodic Tabic and 
nonnielallic elements are on the left. 

• Kvery element has a corresponding symbol 

• Elements listed across the Periodic Table are called a pKntoo. 
Elements listed in a column down the tidAe are called a group. 

• Elements in a g,roup have similar properties. 
Motivation 

Ask, *TIo\v are the items arrant^ecl on the shelves in a supermarket? 
Would yon find a can of corn on the same shelf as a box of soap?** 
Display a large Periodic Table and explain that elements, too, are 
arranged in a special order. 

Development 

1. Point out the letter symbols on the Periodic Tabic and explaui 
that this is a form of chemistry shorthand. 

2. To arrive at the symbols for the elements, these rules are followed: 

a. Use the first letter of the name of the clement capitalized, as 
the symbol. 

Examples: Oxygen; 0; Hydrogen: H; Sulfur: S; Carbon: C; 
Argon: A; Nitrogen: N. 

b. When the first letter has already been used, the second (or 
another) letter may be added to the first and shown as a small 
letter. 

Examples: Silicon: Si; Calcium: Ca; Chlorine: Cl; Aluminum: 
Ali Nickel: Ni. 

c. Some symbols are taken from the Latin name for the element, 
Examples: Copper (Cuprum): Cu; Iron (Ferrum): Fe; Lead 

(Plumbum): Pb; Mercury (Hydragyrum): Hg. 



3. Call attention to tlie largo chart of the Periodic Table of Elements 
or distribute individual copies to the pupils. Have the pupih 
identify the elements with which they arc now familiar. Have then 
write some of the elements and symbols h\ table form in thcii 
notebooks. 

4. Explain that all known clcmenls are listed on the table. Point oul 
that the names and symbols for the elements are the same throvigh- 
out the world. 

5. Lead the pupils to realize Uiat the metallic elements arc on the 
right side of the table and the nonmetatlic elements are on thi 
left side. Elicit the fact that there are more metals than nonmetals 

6. Recall the previous lesson. Have the pupils identify some of the 9i 
mtural elements and the 15 man-made elements on the Pertodl 
Tabic, 

7. Explain that a line gofrjg across the table is called a period and i 
line going down the table is called a group, 

8. Refer to the Periodic Table. Explain that elements in the sam^ 
(*roup have similar properties, Display samples of sodium chloride 
(NaCl) and potassium chloride (KCl) and elicit that these sub 
stances are simiUir because they are made of a metal from Group 
and chlorine. Display samples of magnesium chloride (MgCU 
and calcium chloride (CaCU) and note the similarity of ihes^ 
iico substances. 



Summary 

1. Refer to the Periodic Table and complete the following chart: 



Element 


SVNtBOL 


State 


N!etal oh Nonmetal 


Sodium 








Oxygen 








Alumiaiim 








Magnesium 








IfydfOgen 








Copper 








Sulphur 
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2. Bearratigc tlic listed elements according to their groups. 



Homework 

1. Name 10 items found in iho home. Complete the following chart: 



Odject 


One Ei tMtST It Contains 


CutMiCAL Symbol 


E\: Penny 


copper 


Cn 









2. Write the following in chemical symbols : 
Water = Hydrogen -h Oxygen 
Sugar = Carbon f Hydrogen + Oxygen 

Materials 

Periodic Table (!arge or individual copies) 

Sodium chloride Magnesium chloride 

Potassium chloride Calcium chloride 



REVfEW AND REINFORCEMENT (1—7) 

Note; The instructor may select the most suitable exercises for re- 
view and reinforcement. 

Reading Comprehension 

Read these paragraphs and then answer the questions which 
follow; 

In the Golden Age of Greece, there were many philosophers who 
discussed the wonders of the world. They had little knowledge of 
science, so they conjectured about the origins of things that exist on 
earth. Aristotle^ one of these philosophers, observed the objects 
around him and decided that matter is made of four different ele- 
ments. He explained that all things are made by combining these four 
elements. 



Today wc know tliat Aristotle was mistaken. Karlh contains many 
natural elements. Air is a mixture of thv elements in the gaseous state, 
and water contains hydrogen and oxygen. Fire is not matter since it 
does not have welglit or take np space. 

\Vq have learned much sitice the days of tlie Creek philosopliers, 
but there is stilt a great deal more to learn. 

1. Men who thought about the origins of things were called 



2. One famous Greek thinker was named 



3. The philosoplier decided that matter was made of 
basic elements. 

* 

4. These basic elements were: 

a) b) e) d) 

5. Earth contains many elements. 

Comp)o+ion 

1. Elements are the building blocks 

2. The stales of matter are: 

a) b) - c) 

3. Matter is anything that has and takes up 

4. Four properties of metals are: 

a) — - - c) 

b) - d) 

5. Two evamples of nonmotals are: and « 

6. Elements are arranged in a special order on the 



7. Tlif Hoffman apparatus is used to separate into 

its elements. 

8. An element which supports burning is — 

9. An element which pops when a burning splint is inserted into it 




10. The only common nu'tal wliiclj is a liquid is 



11. Tlioro are (more, fewer) metals than nonmetals. 



12. All easy way to write tlie names of elemetus is to use 



13. Write the ss inbols for the foUowini* elements: 



Oxygen Ahnninnm Mercnry _ 

Hydrogen Copper Sulfur — 

Carbon Iron Chlorine - 

Nitrogen Nickel - Zinc 



14. State whether each of the following describes a solid, n liquids 
or a gas: 

a) Takes the shape of its container _ 

I)) Has a definite shape 

c) Takes up the tiitire eunlainer 

Research Topics 

Priestly Aristotle Mendeleev 

Lavoisier Alchemists 

Films and Filmsfrips 

These may be borrovved from BAVT. 

What Arc Things Made Of? Symbols, Formulas, Equations 

Worhl of Molecules Matter and Molecules 

Materials of Our World 




COMPOUNDS AND MIXTURES 



8. WHAT HAPPENS WHEN ELEMENTS COMBINE? 
Outcomes 

• Elements combine to form new substances with properties that 
differ from those of the original elements. 

• Substances made of a combination of elements are called 
compounds, 

• The name of a compound, written in symbols, is called a formuh. 
Motivation 

Have pupils examine separate samples of iron filings and sulfur. 
Challenge the class to identify each element by its properties and list 
the properties on the board. Demonstrate the magnetic property of 
iron. Ask, "What do you think will happen if we mix these elements 
together^ 

Development 

1. Thoroughly mix a small portion of iron filings with an excess 
amount of sulfur. Call on pupils to separate the iron filings from 
the sulfur with a magnet. Guide the pupils to conclude that mixing 
iron and sulfur together does not result in any changes in the 
properties of the elements. 



2. Va of a sjivall \)yiv\ trst tiibo with tlie iron-sviUui mixliire. 
Hold the test tube with a test tube holder and heat tlie mixture 
gently aiul csenly. When the contents glow, remove the tube 
from the heat. Call attention to the glow as an indication that a 
chemical action is taking place. 

3. Immerse the hot test tube in a beaker of cold water to crack the 
test tube. If it does not crack, wrap the lest tube in a paper towel 
and break it with a hammer. Elicit the description of the appear- 
ance of. the new substance. Invite pupils to test the svibstance with 
a magnet to determine its properties now. 

4. Compare this set of properties with those of the original elements. 
Guide the class to conclude that a new substance with now prop- 
erties has been formed. Define compound: a substance which con- 
sists of two or more elements chemically combined. 

5. Write the word and symbol equations for the reaction on the 
board: Iron + sulfur iron sulfide 

Fe + S FeS 

6. Identify the symbols for the compond FeS. Explain that this is 
called a formula. 

Summary 

L Elements combine to form - 

2. The propeities of compounds are (different from, the same as) the 
properties of the original elements. 

3. The name of the compound, written in symbols, is : ^. 

4. The formula for a compound tells which are 

contained in the compound. 

5. Most of the substances we use are (compounds, elements). 
Homework 

List the names and symbols of the elements found in each of the fol- 
lowing compound formulas: 
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HX) = Walor ex, 


hyilruj;cn (11) ^ ovy^on (O) 


NaCl = Sodium diloriile, 
tvible salt 




ILOi =^ n>ilro>jen pcro\iiU' 




KiiHCOj i= Stxliuin c;\rl)onato, 








NHiOH ammonium liytko\itU% 
ammonia 




Ci.4l^;0,i = cane su^ar 





Materials 

Iron filings Beaker 
Finely crushed sulfur po\s'(ler Biinsei) burner 
Magnet Test tube holder 

Small test tube 



9. WHAT HAPPiNS TO ELEMENTS WHEN THEY FORM 
COMPOUNDS? 

Outcomes 

• Eletnents do not retain their original properties when they combine 
to form compuuiids. 

• Compounds can be broken down into their original elen)ents. 

• One metal may replace another metal in a compound. This reaction 
is called a sixclk rkplackmknt rkaction. 

• Decompositio.v h the breaking down of a compound into it^ 
elements. 



MoHvdHon 

Set up ihc hydrogen generator, as shown in tlie diagram. Explain to 
the class that you arc going to prepare an element. 




Fill 3 bottles with water and invert them in the trough, one at a tin\e. 
Before in\erting each bottle, co\'cr it with a glass plate and then re- 
move the plate after the bottle is submerged in the trough. Place the 
free end of the dehvery tube in the bottle and allow the gas to fill 
the bottle by water displacement. Slip the glass plate under the mouth 
of the bottle, remove the bottle, and set it upright on the demonstra- 
tion table. Similarly, fill the other two bottles with hydrogen. 
Warnings; Discard the first bottle of gas because it contains a mixture 
of hydrogen and oxygen which is explosive. Keep the 
glass plates over the 2 remaining bottles to prevent the 
escape of gas. 

Development 

1. Identify the parts of the generator, Write the symbol for zinc 
(Zn) and the formiil;i for sulfuric acid (HjS04) on the board. 
Elicit the name of the gaseous element, hydrogen, being formed. 

2. Guide the pupils to understand the water displacement technique 
by pointing out that the hydrogen gas pushes the water out of the 
collecting bottle. 

O 



3. Hemove the glass plate from tlie second bolttc. Apply a burning 
splint to the mouth of the bottle to show that the gas inside Is 
hydrogen. 

4. Display the third bottle of hydrogen. Elicit the properties of hy- 
drogen from the class: gas, clear, colorless. Hold a burning splint 
to the mouth of the bottle and have the pupils observe what 
happens when the hydrogen bums in the bottle. 

5. Ask the pupils to observe the cloudy appearance of the bottle 
and elicit that water was produced when the hydrogen burned. 
Lead the class to conclude that when the hydrogen burned, It 
combined with oxygen from the air around the bottle. 

6. Write the word and symbol equations for the reaction on the 
board: 

hydrogen -f oxygen water 
2H, -f O, 2}iiO 

7. Elicit the properties of hydrogen, oxygen, and water from the 
class and list them on the board. Have the class conclude that 
elements do not retain their original properties when they com- 
bine to form compounds. 

8. Recall the Hoffman apparatus. Guide the pupils to write the word 
and symbol equations for this reaction: 

water hydrogen -f oxygen 
2H,0 ^ 2H2 + O, 

Have the pupils conclude that a compound can be broken down 
into its original elements. 

Note: Do not stress the balancing of equations. 

9. Refer to the hydrogen generator. Lead the pupib to realize that 
the hydrogen gas was released from the sulfuric acid and the 
zinc took the place of the hydrogen in the compound: 

Zn + H5SO4 Zn SO4 + H, 
Identify this type of reaction as a single replacement. 

10. Point to the equation for tl^e breaking down of water in the Hoff- 
man apparatus. Identify this as a decomposition reaction. 



2Er|c 



Summary 

1. The properties of hydrogen and oxygen are (different from, the 
same as ) the properties of water, 

2. The properties of the combining elements are (different from, the 
same as) the properties of the compound. 

3. Compounds can be broken down into their 

4. The symbol equation for the formation of water is; 

-f ^ 

5. The symbol equation for the breaking down of water is: 

4- 

6. The hydrogen in the sulfuric acid icas replaced by 

7. This type of chemical reaction is called a 

reaction, 

8. A reaction in which a compound is broken down into its elements 
is called a reaction. 



Homework 

L Complete the following equations: 

a. NaCl -> + d. ZnS ^ + 

b. HCl -> + e. FeaOj + 

C. COa + 



2. Complete the following equations and state whether the reaction 
in each is a single replacement. 

a. 2HgO ^ .... -f c. Na+HCl ~> -f .... 

Pb+HaSO^--* + d 2MgO + .... 

Materrafs 

Hydrogen generator Collecting bottles 

Mossy zinc Glass plates 

Dilute sulfuric acid Wood splints 

Water trough 



10. WHAT HAPPENS TO THE WEIGHT OF AN 
ELEMENT WHEN IT IS BURNED? 



LABORATORY LESSOiN 

Outcomes 

• Oxidation is a reaction in which a material combines with oxygen. 

• When an clement is burned, or oxidized, there is a gain in weight 

Moflvdffon 

Have the pupils suggest hypotheses regarding what might happen to 
the weight of steel wool when it is burned* List these suggestions on 
the chalkboard and refer to them at the end of the laboratory lesson. 

Development 

L Demonstrate the use of the triple-beam balance. 

2, Demonstrate the proper method for burning the steel wool Hold 
the steel wool over the asbestos pad to catch any falling particles, 

3. Distribute the materials to the laboratory groups. 

Homework 

Place a piece of steel wool on the bottom of an empty drinking glass. 
Invert the glass into a bowl of water. Let the setup stand overnight. 
Examine it in the morning. 

1. What has happened to the steel wool? Why? 

2. What has happened to the level of water in the glass? Why? 

3. What term is used to denote the change in the steel wool? 

4. How does this cxperinient differ from the burning of the steel wool 
in the laboratory lesson? 

Maferidls 

Triple-beam balance Tongs 

Fine steel wool (#000) Asbestos pad 

Inncf^lv packed Alcohol lamp 



( M AV UK UUI'MCAIVD FOU USK BY PUPILS) 



LABORATORY WORKSHEETS-CHEMISTRY? LESSON 10 

Probkm: What happens to ihe weight of sled wool when it bums? 
Materials 

Fine steel wool, Tongs 

loosely packed Alcohol lamp 

Asbestos square Triple-beam balance 

Procedure and Observations 

I. Weigh asbestos pad and record weight in Column 1 of suggested table; 



TABLK OF WEIGHTS 


Asbestos 


Steel Wool 
^ Asbestos 


Stekl 
Wool 


Steel Wool 
^ Asbestos 
After Heatlsc 


Steel Wool 
Alove, After 
Heatlng 


-f OR ~ 

Chance 



























2- Place steel wool on the asbestos pad and weigh them- Enter the combined 
weight in Column 2. 

3. Find tho weight of the steel wool alone by subtracting the weight in Column 
I from that in Column 2. Record the result in Column 3- 

Example: weight of asbestos pad and steel wool 

— weight of asbestos pad alone — 

=: weight of steel wocl alone — 

4. Remove the asbestos pad to the table. 

Place the burner on the pad and carefully light the burner. 

5. Grasp (he steel wool with the tongs and hold it in the flame until it glows. 

6. Remove the alcohol lamp from beneath the glowing steel wool, Blow on the 
steel wool to keep it glowing as long as you can. 

KoTEi Hold the burning steel wool over the pad to catch any falling particles. 

7. Place the burned steel wool on the pad along with the fallen particles and 
weigh the pad and the steel wool. Record the combined weight in Column 4. 



8. Subtract the weight of the asheslos pjul In Column 1 from llic wel^lit i'uleieJ 
in Column 4 Hecorc! the weight of the hunieU steel wool In Column 5. 

9. Compare the we:;ht in Cohimn 5 with that in Column 3 by suhtractlnj^ the 
smaller num)>er from the larger nmnher. Record the change in weight, if any* 
in Colunm 6. If weight was lost, phue a mlruis sigi] ( — ) in front of ihe 
change in weight. If weight wns gaiuoU, use a plus (-f ) sign. 

10. If lime permits, repeat the experiment with another sample of steel wool. 



Conclusions 

L The weight of the steel wool (increaseil, dIecroasecU did not chunge) after 
it was burned. 

2. Oxidation Is a reaction in which a material combines with 

3. When the steel wool was burned, it combined with 

4. The change in weight was due to , 

5. When the steel wool was burned, a new „ was formed. 

6. The main element in steel wool is 

7. Iron plus oxygen makes the compound , 

8. This reaction, written in symbols, is -f 



11. WHY DOES A COMPOUND HAVE A DEFINITE 
FORMULA? 

Oufcomos 

♦ Many compounds are made up of metallic elements combined with 
nonmctallic elements, 

♦ The smallest part of a compound which stHl has the properties oi 
that compound is called a molecule. 

» Elements combine in definite proportions to form compounds. 

♦ The combining ability of an element is called valenxe. 
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MoHvaHon 

Ask pupils to thitik of the tiniest drop of water possible, one so tiny 
that it cannot be seen by the human eye. Establish that this drop is 
still water. Its fornmta is H.O, and it still has the properties of water. 
Lead the class to realize that if this drop of water is broken down 
further, It becomes hydrogen and oxygon, not water. Identify this 
smallest amoiml of water as one molecule of water. 

Development 

1. Define molecule: tlie smallest part of a substance with the prop- 
erties of that substance. 

2. Display a sample of iron filings and sulfur. Recall that heating pro- 
duces the con^pound, iron sulfide. Elicit that iron is a metal and 
sulfur is a nonmeta], 

3. Write the names and formulas for other compounds on the board: 
NaCl, MnOz, NaOH, ZnS» PbO. Have pupils name the elements 
in each compound and lead them to conclude that each compound 
consists of a metal combined with a nonmetal, 

4. Refer to the previous detnonstration of combining iron and sulfur. 
Inform the pupils that one part iron was combined with two parts 
of sulfur. Tell the class that this time you are going to use two 
parts iron to one part sulfur. Elicit the hypothesis about what might 
happen and perform the experiment. After the test tube is cracked, 
have pupils test the mass with a magnet. Elicit the observation 
that some iron is heft uncombined with sulfur. 

Similarly, establish that if you had used three parts sulfur to one 
part iron» some sulfur would be left uncombined. Lead to the con- 
clusion that elements combine in definite proportions to form 
compounds. 

Refer to the compounds listed on the board. Point out that one 
unit of oxygen combines with one unit of lead, while it takes two 
units of oxygen to combine with one unit of manganese. Identify 
the combining ability of an element as its valence. 
Note; Valence will be explained further in the lessons on atomic 
structure. 
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Summary 

1. The smallest part of a substance Imvlng the properties of that sub- 
stance is called a » 

2. IlaO represents one of water, 

3. Ha and Oj are the - in water. 

4, Some compounds consist of a combined with a . 

5, Identify the metal and nonmetal in each of these compounds: 

FeaOs HgO 

MgO PbS 

HCl 

6, One part iron combines with parts sulfur to form 

iron sulfide. 

7« Elements combine in definite to form compounds, 

8, The combining ability of an element is caUed its , 

Homework 

Complete the following chart by combining the metals and the non- 
metals and writing the formulas for the compounds in the boxes. Next 
to each formula, write the name for the compound. 



FORMING COMPOUNDS 


NfETAL , 


WrTH 
Oxygen 


Name ot* 

CoxtPOUND 


With 
Sulfur 


NA^^E of 
Compound 


With 
Chlorinb 


Name op 

Co >t POUND 


Fe 


FeO 


Iron oxide 


FeS 


iron sulfide 


Fed 




Mg 














Hg 














Zn 
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\% WHAT ARE THE PROPERTIES OF A COMMON 
COMPOUND? 



Dufcomes 

• Carbon dioxide is a colorless, odorless gas which docs not support 
combustion. 

• Cftrbon dioxide is heavier than air. 

> Oxidation of carbon can produce carbon (lloxkle. 

MoHvaHon 

Display a generator similar to that used to prepare hydrogen. Sub- 
stitute marble chips for tlie mossy /inc. Uevicw how this apparatus 
was used before, lih'cit that acid will Ix? poured through the thistle 
tube into tlje botth* atid a gas will evolve. Re\iew the water- 
displacement nietliod of collection. State that the gas to be produced 
is a common substance which is always around us. 

Development 

1. Gently pour diluted hydrochloric acid into the generator and 
place the delivery tube directly into an eight-ounce collecting 
bottle which is held right-side up. Collect three bottles of gas 
by air displacement and cover the bottles with glass plates. 

2» Elicit the properties of the substance and Ust them on the board; 
gas, colorless, odorless. 

3. Have pupils discuss the disadvantages of the air-displacement 
method of collection as compared with the water-displacement 
method. Hxplain that nearly pure gas is obtainable by water- 
displacement and we can tell accurately when the bottle is full. 

4. Ask, '*\Vhy is it possible to collect this gas by air displacement?" 
Guide pupils to conclude that the gas is heavier than air. 

5. Test one bottle of gas with both burning and glowing wood 
splints. Establish that the gas is neither hydrogen nor oxygen. 

6. Place a small candle in the center of a large jar or beaker, light 
the candle» and permit a pupil to pour the gas from the second 



bottle over the burning candle. Elicit the fact that this gas does 
not support combustion. Add this to the list of properties. 

7. Identify the gas as carbon dioxide and write the name and 
formula, COj, on the bor^d. 

Note: In steps 8, 9» and 10 make sure to set up controls to show 
that it is the carbon dioxide and no other material that 
turns the limewater milky. 

8. Demonstrate a test for carbon dioxide as follows: 

Mix the third bottle of gas with 10ml of limewater and shake It. 
Have pupils observe the milky appearance of the substance 
formed. 

9. Pour one inch of limewater into a test tube and have a pupil 
exhale into the test tube through a straw. Exhibit the milky sub- 
stance which forms, and lead the pupils to conclude that exhaled 
air contains carbon dioxide which is produced by the body* 

10. Ignite a piece of paper and invert a beaker over it. When the 
flame goes out, remove the beaker and cover it quickly with a 
glass plate. Add Umetcater to the beaker and shake it. Explain 
that paper contains carbon, and elicit that the oxidation of a car- 
bon product produces carbon dioxide. 

11. Explain briefly that plants take in oxygen and give off carbon 
dioxide in the process of respiration. In the process of photo- 
synthesis, or food-making, the plants give off carbon dioxide and 
give off oxygen. 



Summary 

1. Four properties of carbon dioxide are: 

a. _ b. c. d. 

2. Carbon dioxide may be collected by displacemeni 

or by — displacement. 

3. Carbon dioxide is (heavier, lighter) than air, 

4. The formula for carbon dioxide is 

5. Carbon dioxide turns milky. 

6. Exhaled air contains . 
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7. When a carbon product is oxtdizcil is produced. 

8. In respiration, plants take in and give off 

9. For photosynthesis, plants take in and give 

off 



Homework 

1. Shake a half-filled, warm bottle of soda^ Observe the gas bubbles 
rising in the liquid. What gas is contained in soda? 

2. Open a bottle of soda and half fill a glass with soda. Sip some 
soda; then set the glass aside for several hours. Sip some of the 
remaining soda, Describe the difference in the taste of the soda 
after it has been open to the air for awhile. Why does the soda 
taste different? 

3. Why are carbon dioxide fire extinguishers used to put out fires? 



Materials 

Generator bottle 
Thistle tube 
Delivery tube 
Marble chips 
Paper 



3 collecting bottles 
Dilute hydrochloric aci 
Glass plates 
Water trough 
Wood splints 



Candle 
d Limewater 
Test tube 
Drinking straw 
Beaker 



13« HOW DOES A CHEMICAL CHANGE DIFFER FROM 
A PHYSICAL CHANGE? 

LABORATORY T.ESSON 



Outcomes 

• A physical change is a change in size, shape, or state of the original 
substance. 

♦ A chemical change rt sults in the formation of a new substance with 
a new set of properties. 



Motivation 



Briefly review Laborator)^ Lessons 2 and 10. Guide pupils to realize 
that changing ice to water and then to water vapor are examples of 
physical change, since the formula (HgO) does not change and only 
the state is changed. Recall the oxidation of steel wool results in the 
formation of a new substance, iron oxide, with a new set of properties. 
Explain that this is an example of a chemical change, Tell the pupils 
that they are going to identify different kinds of physical and chemical 
changes in this labMDratory lesson. 

Development 

1. Distribute the materials for the laboratory lesson. 

2. Instruct pupils about the proper method of burning a w^ood splmt 
and handling acid. 

Homework 

1. Next to each of the following, place the letter "P" if it is an example 
of a physical change or "C* if it is a chemical change. 

a. Tearing a piece of paper 

b. Melting a lump of sugar in a cup of coffee 

c. Breaking a rubber band 

d. Changing water into hydrogen and oxygen in the Hoffmar 
apparatus 

e. Toasting a marshmallow 

2. List 3 examples of physical change occurring in the home. 

3. List 3 examples of chemical change occurring in the home. 

Mdferials 

Wood splints Mortar and pestle 

Small pieces of chalk Dilute hydrochloric acid 

3 test tubes Magnesimn sulfate solution 

Test lube rack Barium chloride solution 

Forceps or tongs Asbestos square 
Alcohol lamp 
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(May in: i>ui>ucatko ron use by pupils) 



LABORATORY WORKSHEET-^CHEMISTRY: LESSON 13 



Problem: I low does a chemical chnnKc differ from a i^hysical change? 



MateriaU 



2 wood splints 
Small pieces of chalk 

3 test tubes 
Test tube rack 
Forceps or tongs 



Asbestos square 
Magnesium sulfate solution 
Barium chloride solution 
Alcohol lamp 
Mortar and pestle 



Procedure at\d Ohservniiona 

\, Wl^at are the characteristics of chalk? ^ 

2. Use the mortar and pestle to grind up a piece of chaJk. 

Are the small particles still chalk? How can you tell? - 

Is this a physical change or a chemical change? _ 

3. Place two small pieces of chalk into a test tube. Add one inch of dilute hydro- 
chloric acid. 

What do you observe? 

Is this a physical change or a chemical change? 

4. Break one wood splint into several pieces, 

Are the pieces still wood? 

Is this a physical change or a chemical change? ^ 

5. Hold a wood splint with the forceps. Set the alcohol lauii) on the asbestos 
aijuaie and ask your teacher to light it. Burn the wood splint. Compare the 
ash to the pieces of wood splint. How did the wood change when it was 
burned? 

Is this a chemical change or a physical change? 

6. Pour Ji inch of magnesium sulfate solution into a test tube. Add Ji inch of 
barium chloride solution. 

Before mixing, the magnesium sulfate was (clear, cloudy) and the barium 
chloride was (clear, cloudy). 

After mixing^ the solution is (c?eari cloudiy). 

Is this a chemical change or a physical change? _ 
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Conctusions 

1. Complete the table: 



Substance 


Alb 1 ttUU i^r 

Chance 


New Appearance 


\^nLMll..AL. OR 

Physical Chance 


Chalk 


breaking 






Chalk 


react with HCl 






Wood 


breaking 






Wood 


burning 






MgSO. 


leact with BaCh 







2. A physical change is a change iv , , or » 

3. A chemical change results in the fonnatton of a 

4. The properties of the substance which results fron) a chemical change are (the 
same as, different from) the properties of the original substance. 



14. DOES CHEMICAL CHANGE INVOLVE A CHANGE 
IN ENERGY? 

Outcomes 

• In a chemical change, energy is either released or absorbed. 

• When heat energy is released, the inaction is called exothermic, 

• When heat energy is absorbed, the reaction is called endothermic, 

Motivation 

Have a pupil locate magnesium on the Periodic Table. Exhibit a 
strip of magnesium ribbon, Elicit its metallic properties from the class 
(solid, silvery, lustrous). Hold the strip with tongs, ignite it with a 
bunsen burner, and permit it to burn in air. Caution pupils not to look 
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dtreclly at the bright light. Kxhibit the white powder that forms and 
ask, "Is this a physical change or a clicmical change? Why?*' 

Development 

.1. Guide the pupils to conclude that a chemical change took plact^ 

2. Establish that this Is a chemical change and that a new substance 
with a new set of properties was formed. 

3. On the board, write equations using both names and symbols for 
the reactions; 

Magnesium Oxygen Magnesujm oxide 
2 Nig + Oa ^2 MgO 

4. Elicit that heat and light energy were given off during this re- 
action, Rewrite the equation as follows: 

2 Mg 4 O, 2 MgO + Heat + Light 

(Metal) 4- (N'onmetal) (New substance) 4- Energy 

5. Add a few pieces of mossy zinc to 5-lOml of dilute hydrochloric 
acid in a test tube. Elicit that the bubbling indicates a chemical 
reaction. Invite a pupil to feel the test tube and permit him to 
report that the test tube feels warm. Test for hydrogen gas 
(burning splint) and confirm that a new compound is formed, 

Lead the pupils to conclude that this is a chemical change in 
which only heat energy is given off, 

6. On the board, write equations using both navies and stjmbols for 
this reaction: 

Zinc 4 Il/vuOvhIoric acid ^ Zinc chloride 4- Hydrogen 4- Heat 
Zn 4- 2 HCI -> Zn Cl^ 4 Hj 4- Heat 

State that a chemical change in w^hich heat energy is given off is 
called an exothermic reaction, 

7. Place about Vz teaspoon of mercuric oxide into a pyrex test tube. 
Heat it strongly with a bunsen burner for a few minutes. While 
heating the test tube, use a glowing splint to test the gas which is 
being hberated, Remove the test tube from the heat and ask pupils 
to examine the deposit which formed on the inside of the upper 
part of the test tube. 



8. Have the pupils Identify tho gas as oxygen and the deposit Inside 
the test tuhc as niercnr)'. 

9. Load to the conclusion that tlio orango-colorcd substance in tlic 
tube contaiiK'd mercury and oxygen. Idei\tifv it as mercuric oxide. 

10. Elicit that heat cnergij is ncccsstinj to change mercuric oxide to 
mercury and oxygen, Write, on the board» the word and symbol 
equations for tho ronctioj). 

Mercuric oxide 4- Heat Mercury + Oxygen 
2 HgO 4- Heat ^ 2 Hg 

IL Guide tlie pupils to concKide that in some chemical changes heat 
energy is absorbed. 

12. State tha* a chemical change in which heat energy is absorbed is 
called an etuhtliermic reaction. 

Summary 

1. When magnesium bums, and energy are 

given off. 

2. When zinc reacts svilh hydrochloric acid, energy is 

given off. 

3. To change mercuric oxide into mercury and oxygen, 

energy inust bo absorbed. 

4. In a chemical change, - is either --.or , 

5. If heat energy is released, the reaction is 

6. If heat energy is absorbed, the reaciion is 



Homework 

1 Complete the table: 



Heactios 


EnKRC.Y Rb'LKASFD OR AUSORttEU 




Burning paper 






lloiTnian apparatus 






Burning steel wool 






2Hj + Oa-*2H.O 







2. Examine a flashbulb. What metal is Inside the bulb? What hap- 
pens when the metal burns? \Vhat h the appearance of the metal 
after the flashbulb is used? 



Materials 

Strip of magnesium 
Tongs 

Bunsen burner 

Dilute hydrochloric acid 



Mossy zinc 
Mercuric oxide 
2 pyrex test tubes 
Wood splints 



15. HOW DO MIXTURES DIFFER FROM COMPOUNDS? 

Outcomes 

• A mixture consists of two or more substances, each of which retains 
its own properties. 

♦ The formation of a nnxlure involves a physical change. The forma- 
tion of a compotmd involves a chen^fcal chai^ge. 

• In a mixture, there is no definite ratio bctw^cen the amounts of each 
substance; the elcn^ents in a compound are in a fixed ratio. 

♦ A formula can be written for a compound but cannot be written 
for a mixture. 

Motivation 

Recall from Lesson S that stirring the iron filings with the sulfur did 
not change the properties of the elements; when the mixture was 
heated, a compoimd, iron sulfide, was formed. Refer to Lesson 11 and 
guide pupils to recall tliat a specific amount of iron was combined 
with a specific amount of sulfur to form the compound, iron sulfide. 
Ask, *AVhat changes arc involved in the following demonstrations?" 

Developn^ent 

L To demonstrate a physical change, add some sugar to a 250mr 
beaker of water and stir to dissolve the sugar. Permit a volunteer 
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to lasto tlio soUilioii and elicit that it tastes ssvcct. Place small 
amount of the solution in an evaporating dish and evaporate the 
water over an alcohol lamp, iixlicalc the sugar which remains (n 
the dish and guide the pupils to realize tluU mixing sugar in water 
does not cliange its properties. Define the term mixture^ and lead 
to the conclusion that a mixture in\olves a physical change, 

2. To demonstrate a clien^icat change, place lOgm sugar into 
a 400nd beaker. Place the beaker on an asbestos sciuare* Slowly 
add 15-20nil concentrated sulfuric acid. Stir with a glass rod until 
a viscous mass results. Draw the attention of th: students to the 
char and the steam. Guide the pupils to realize that a chemical 
cliange has taken place and a new^ substance has been formed. 
Lead to the conclusion that the formation of a substance involves 
a chemical change. 

Caution: Do not handle the char since some sulfuric acid may be 
left uncombined and may burn the skin. Exercise care 
in using concentrated sulfuric acid (see Safety Manual), 

3. From the activities suggested, the pupils learn how a mixture 
differs from a compound. They should conclude that in a mixture, 
the parts may be mixed in any amounts. In a compound, the parts 
can only combine in definite proportions. 

4. Ask, "What is the formula for the mixture of iron and sulfur?"* 
Elicit that a formula cannot be written for a mixture. Ask, "What is 
the formula for the compound, iron sulfide?" Elicit the formula, 
FeS, and explain that the formula for a compound tells us what 
elements it contains and the number of units of each element, 
i.e., one atom of iron and one atom of sulfur. 



Summary 

1. When iron fihngs are stirred with sulfur, a ~- 

change occurs. 

2. Iron filings stirred with sulfur are an example of a (mixture, 
compound). 

3. When sugar is dissolved in water, a change occurs. 

4. Sugar dissolved in water is an example of a (mixture, compound)* 

5. When a mixture of iron and sulfur is heated, a 

change occurs. 
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6. Iron sulfide Is an oxanipto of a (mixture, compound). 

7. When sugar reacts with concentrated sulfuric acid, a 

change occurs. 

8. In a mixture, there (is, isn't) a definite ratio between the amounts 
of each substance. 

9. The elements in a compound (are, are not) in a fixed ratio. 

10. A formula can bo written for a (mixture, compound). 

11. A formula tells what are contained in the compound, 

12. A formula tells the number oi units of each in the 

compound. 



Homework 

1. List three differences between a compound and a mixture. 

2. Explain why air is a mixture. 

3. Explain why a cup of instant coffee is a mixture. 

4* Name the elements and the number of units of each element In 
the following compounds: 



HaO 




COi 








HCi 








HgO 




MgO 




FeiO, 





Materials 



Sugar lOgms sugar 20cc cone sulfuric acid 

Ring 400ml beaker Asbestos s(|uare 

Ring stand 2o0ml beaker Glass stirring rod 

Wire gauge Alcohol lamps Evaporating dish 
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16. HOW CAN WE SEPARATE THE PARTS OF A 
MIXTURE? 



Outcomes 

• Physical changes may be used to separate parts of a mixlure. 

• Some physical clianges which are used to separate parts of a mix- 
ture arei solution, filtration, evaporation, and magnetic attraction. 

• The type of physical change used depends on the nature of the 
mixture. 

MotivaHon 

Explain that, in this laboratory lesson, the pupils are to separate and 
Identify the parts of an unknown mixture. 

Development 

L Briefly discuss some physical changes which can be used to sepa- 
rate the parts of a mixture. Define each term and demonstrate the 
technique: 

a. Magnetic separation 

b. Solution (mix with water) 

c. Filtration (show method of folding filter paper and insertion 
into funnel) 

d. Evaporation (use evaporating dish or watch glass) 

2, Distribute materials and guide the pupils in performing the 
activity. 

Homework 

A boy spilled a cup of sugar into a pile of sand at the beach. Write 
up an experiment to show liow he can get the sug|kr back. Use the 
proper experiment form: Problem, Materials, Procedures and Obser- 
vations^ Conclusions. 



LABORATORY LESSON 




Materials 



Mixture (sand, saU» iron filings) Filter paper 

Evaporating dish or watch glass Hand lens 

Asbestos square Magnet 

Ring stand and ring Beaker 

Test tubes in rack Funnel 

Alcohol lamp Wire gauze 

Stirring rod Tongs 



( May be duplicated for use by pupils) 



UBORATORY WORKSHEET—CHEMISTRY: LESSON 16 

Problem: How can we separate the parts of a mixture? 



Materials 

Magnet Ring skand and ring 

Funnel Filter paper 

Beaker Asbestos square 

Tongs Stirring rod 

2 test tubes Unknown substance 
Test tube rack (in test tube) 

Hand lens Evaporating dish or 
Wire gaute watch glass 



Alcohol lamp 



Procedure;! and Observations 



1, Use the hand lens to examine the unknown substance in the test tube, U it a 
mixture or a compound? ^ How do you know? 

2. Use the magnet to try to remove a part of the unknown substance. What did 
the magnet remove? _ Is this nhysical or a chemical change? 



3, Pour one inch of the remaining unknown substance {nto a test tube and add 

one inch of water. Stir the mixture. What happens? _ This 

type of physical change Is adled « . 

4. Fold the filter paper and place it in the funnel. Place the funnel in the open- 
ing of a clean test tube and pour the mixture into the funnel 

Describe the material In the test tube. ^ What is left on the 

filter paper? This type of physical change is called 



5, Pour a small amount of llii* liuuhl from tlu» tost tube Into the evapdniting dish 
or watch gliss. Place the alcohol l\mp on the ashciitos s(\mx€ under the ring. 
Adjust the ring to a hci^?ht of one inch above the alcohol lamp, Place the wire 
gauze on the ring and put the evaporating dish or watch glass oh the wire 
ganze. Ask your teacher to )i>;)it the alcoliol huup and heat until the hquid 
is gone. Cap the alcohol lamp and carefully examine the remains in the dish 
Of ghiss. 

Describe the material that remains. - — - 

Touch the tip of your finger to the material atnl touch your finger to the lip 
of your tongue. What does it taste like? 

This type of pliysical change is called 

Conclusions 

1. The parts of the unknown substance are: 

a - b. c. 

2. The unknown substance is a ( mixture, compound)* 

3. A magnet was used to 

4. Sohition was used to 

5. Filtration was used to 

6. Evaporation was used to , 

7. (Physical, chemical) changes may be used to separate the parts of a mixture. 



1. Elements combine to form 

a) mixtures b) formulas c) equations d) compounds 

2. The properties of a compound are 

a) different from the properties of the combining elements 

b) the same as those of the combining elements 

c) the same as one of the combining elements 

3. The name of the compound, written in symbols, is called 

a) an equation b) an clement c) a formula d) a reaction 



REVIEW AND REINFORCEMENT (8—16) 



Multiple Choice 




4. The symbol ccinatiou for \hv fonnalioii of water is 
a) II,0 II^ + O, h) ll + O-^ no 

c) HO, m'20 d) 2n, + 0, 21W 

5. Wlioii steel wool is burned, its weight 

^^a) increases b) decreases e) does not change 

6. Oxidation is a reaction in which a material combines with 
a) oxygen b) hydrogen c) Nvater 

7. The symbol e(\uatiou for burning steel wool is 

a) Fo+lU Fell. b) 4Fe + 30,0, c) I + O, lOj 

8. The smallest part of a substance which still has the properties of 
that substance is called 

a) a fornuda b) an element c) a molecule 

d) a conipouiu! 

9. Many compounds consist of 

a) two metals combined b) two or more nonmetals combined 
c) metals combined with nonmetals 

10. Elements combine in definite proportions to form 
a) molecides b) nn'xtnres c) compounds 

IL The formula for carbon dioxide is 
a) CO b) CO c) CO, 

12. A good test for carbon dioxide is one involving 

a) limewatcr b) a burning splint c) a glowing splint 

13. Carbon dioxide may be collected 

a) Only by air displacement b) only by water displacement 
c) by air displacement or by water displacement 

14. Carbon dioxide may be used in fire extinguishers because 
a) it is heavier than air b) it is lighter than air 

c) it helps things burn 

15. A physical change results in 

a) the formation of a new substance b) no change in chemical 
properties c) a change in color 
O 



16. An example of a chriiiicul cliarigo is 

a) dissolving sugar b) Hearing paper c) burning wood 

17. In a chtimical change 

a) energy is either released or absorbed b) no energy change 
occurs c) heat energy is always released 

18. When magnesium burns 

a) heal energy is absorbed b) heat energy is released 
c) heat and light are given off 

la For the reaction 2HgO - 2Hg + Oj 

a) HgO must be heated b) heat energy is given off 
c) no energy change occurs 

20. When iron filings are mixed with sulfur 

a) no change occurs b) a chemical compound is formed 
c) a physical change occurs 

21. Sugar dissolved in water is an example of 

a) a mixture b) a compound c) an element 

22. When a mixture of iron and sulfur is heated 

a) the compound, iron ^u!fide, is formed b) a new mixture i 
formed c) no change takes place 

23. A formula can be written for 

a) a mixture b) an element c) a compound 

24. One method for separating the parts of a mixture is 
a) oxidation b) stirring c) filtration 

25. To separate the parts of a mixture we use 

a) physical changes b) chemical changes c) both physicj 
and chemical changes 

Audio-Vlsual Mdterial 
Films (BAVI) 

Matter and Etxergy Fire and Oxidation Simple Changes ^n Matte 
FitMSTRIPS (BAVI) 

Elements, Compounds, Mixtures The Worlds Matter Suppl 

Symbols, Formulas, Equations Wlwt Is Matter? 
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ATOMIC THEORY 



17. CAN MOLECULES BE BROKEN DOWN INTO 
SMALLER PARTS? 

Outcomes 

• Molecules of a coinponiKl are composed of atoms of ctemcnts. 

• The atom is the basic unit of all matter. 

Motivation 

in advance of the lesson, prepare an empty matchbox into which a 
small marble or piece of chalk is placed. Display the matchbox to the 
class and ask for volmiteers to descdbe ihu object inside the box, 
without opening the box. List the descriptions on tlie chalkboard and 
permit the pupils to guess the name of t^ach object described, Exhibit 
the marble or clialk fo the class and point out the accuracy of tlicir 
descriptions. Ask, *'How were you able to describe an object witliout 
secnng it?" Explain that, similarly, scientists have detcrmiiicd there is 
something smaller than a molecule. 

Development 

L Relate that the first person to speculate that matter is made of tiny 
particles w^as Democritus, a Greek teacher, in 4HC. Democritus 
named these particles tfloms and described them as small, hard, 
invisible particles which could not be broken into anything 
simpler 




2. In 1S03, Jolin Dalloii pulilisliiHl his theory \\hk\\ reinforced tli 
ideas of Doinocritus as follows: 

a. All oleiucnts are iniule up of sniidl, hivisiblc particles callr 
atoms, 

b. Atoms of the same element arc ahkc hut are different froi 
atoms of all other elements. 

c. Atoms are solid, indivisible particles. 

3. Use styrofoani balls or a llannel board and cutouts to demonstra 
molecules of some common compounds. \\Vite the formulas f 
the compounds on the ehalklxx\rd. Permit t)ie pupils to assist 
making the molecules. Fot example: NaCI, iNaOII, H^O, CC 
HCl, IhSOu AgNO,. 

4. Kh'eit new definitions for the term molecule, e.g,, two or mo 
atoms; the smallest unit of a compound that retains the propcrti 
of that compound. 

5. Drill the class in naming the elements in conmion compounds a» 
statuig the number of atoms of each element in the compound. 

6. Ucfer to Ualton*s theory and establish that the evidence sho> 
2a and 2b are still true. Guide the class to realize that \vc ha 
j>iiicc proven that atonis are divisible. Explain that the parts of '< 
atom will be discussed in the next lesson. 

Summary 

1. Scientists learn about things we cannot see by _ 

2. The first person to use the word atom was _ 

3. The three parts of Dalton's theory are: a. 

b c. 

4. The part of Dalton*s tbeory which has been proven false is 



5. A molecule consists of two or more 

6. The basic unit of all matter is the 

Homework 

1. For each of the compounds listed in the table, write the names 
the elements and the number of atoms in each element. 

O 
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Element 


Nd. ok 
Atoms 


ELtMllNT 


Atoms 


, ,.. , 

Kl.KMKST 


No. oir 
Atoms 


iLO 


llyJrogcn 


2 




I 






XH.OII 














CJI»0. 














M«0 














n«o 





























2. Report on those scientists wlio have worked in the field of atomic 
energy; 

J. J. Thomson E. E. Rutherford N. Bohr 

R. A. Milhkan J. Chadwick 

Materials 

Matchbox Styrofoam balls 

Small marble or piece of chalk Flannel board 

18. WHAT IS INSIDE AN ATOM? 
Outcomds 

• Matter is electrical in nature. 

• Like charges repel; unlike char[>es attract. 

Motivation 

Suspend two pith balls on strings so that they are near each other but 
are not touching. Rub a rubber rod with fur and hold it near each pith 
ball separately. Elicit the obser\'alion that the balls move apart. Ask 
pupils to suggest what they think caused the pith balls to repel each 
othen 



Development 

1. Kllcit tliat both pitli balls vcwiw the suiiic cliarK<' '^W^ that likt 
charges repel 

2. Rub a glass rod with silk and repeat the pith l)all demonstration 
Lead the pupils to conehide that both balls have similar eharge* 
and therefore ri'pel c\\cli other. 

3. Charge one pith ball with tlie rubber-rod and the other with the 
glass rod. ICtieit the observation that the pith balls attract eacl: 
other. Ask, "AVliy did the pith balls mow together?" Guide the 
pupils to conclude that Ijoth balls received dillerent charges and 
that unlike charges attract. 

4* Refer to Dalton's theory and show that this theory did not explair 
the electrical nature of matter since Dalton described the atom as 
an uncharged, indivisible particle. 

5. Demonstrate the Crooke*s tube, Relate that J. J. Thomson expert 
niented with tliis apparatus and proved that this stream of particle 
comes from atoms. Thomson pictured the atom as a solid ball 
pockmarked with particles on the outside. He names these parti 
clcs» eledrom, and described thcin as \'er>' tiny units which hav< 
a negative electrical charge. 




6. Relate Rutherford's gold leaf experiment which proved: 

a. The atom contains a positively charged particle named protot 

b. The biggest part of an atom is empty space. 

0. The proton is in the center of the atom. Rutherford named thi 
central portion the nucleus. 
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7* To ctniiliasi/t» Uio conu-pl of spavi* in an atom, ask tlie pupils to 
Iniagmo an atom the si/o of Yankre Stuilinin and explain tliat the 
nneleus of this atom wonld be the si/e of a (lea standing hi the 
center of the .stadinin. 

S. Draw a diagram to show Rutherford's concept of llic atom. Explain 
that Untherford eon)pared tlie atom 
to the Solar System with the 
proton in the eenter, like the 
smt, and tljc electrons orbiting 
the inicleus as the planets orbit 
the sun. 



9. Refer to the pith ball demonstration. Kvplain that the rubber rod 
took electrons from the wool, giving tlic rubber rod a negative 
charge. \\'lie!i the charged rubber rod i .uched the pith ball, the 
extra electrons moved from the rod to tlie ball, giving the pith ball 
a negative charge. The glass rod gave electrons to the silk, making 
the glass rod positive. When the positive glass rod touched the 
pith ball, electrons from the ball were attracted to tlie glass rod, 
making the pith ball positive. Elicit the explanation for the pith 
ball demonstration in terms of negative and positive charges. 

Sunr^mary 

1. When, both pith balls were totached by the rubber rod, they 
(moved apart, came togctlicr). 

2. When both pith balls were touched by the glass rod, they (moved 
apart, came togetlier). 

3. When one ball was touched by the rubber rod and the other 
. by the glass rod, the balls (repelled each other, attracted each 

other). 

4. Dalton's theory did not explain the nature of matter. 

5. J. J, Thomson discovered the 

6« Electrons have a (tiegative, positive) charge. 

7. Rutherford discovered the 




8. Protons have a (negative, positive) charge. 



0, The biggost part of an ulom Is 

10. The cojitor of the atom is calJod tho 

11. The proton is in (lie of the atom. 

12. The electron is found (inside Uro nucleus, outside the nucleus) 
of the atont. 

13. The rublHT rod ^wsv iho pith balls a (negative, positive) charge 

14. The glass rod gave the pith balls a (negative, positive) charge, 

15. Like charges and unhko charges 

Homework 

1. Using Rutherford*s concept of the atom, draw a diagram for eac] 
of the listed atoms. Use "p" for proton and V* for electron; i.e. 
hydrogen has one proton, one electron, 

a. Helium (2p, 2e) 

b. Lithium (2p» 3c) 

c. Beryllium (4p, 4e) 

d. Boron (5p, 5e) 

e. Carbon (Bp, 6e) 



2. Draw the atom as Millikan, Chadwkk, and Bohr envisioned it, 
MaferlaU 

Pith balls Fur or wool Ring stand and rod 

String Silk Crooke's tube 




19. WHAT IS THE PRESENT CONCEPT OF THE ATOM? 

Outcomes 

# The nucleus contains a neutral particle called a neutron. 

• The electrons travel in individual orbits, in vaiious directtoi 
around the nucleus. 



• Atoms arc electrically neutral. 

# Numerous athlitioml particles, such as the meson, positron, anil 
neutrino, hove been discovered in the nucleus. 

Mottvaflon 

Use a tlcnionstration magnetic atom model to construct a simple 
Rutherford atom. Ilecall tliat the positively cliargcd proton is in the 
nucleus; the ney;atively charged electron Is outside the nucleus, and 
the atom Is largely empty space. Kxplain that this is not our present- 
day picture of the atom. Additional discoveries have been made since 
Rutherford's. 

Dovelopmdnt 

L Permit the pupils to present the reports assigned in the previous 
lesson. 

2. Hchte to the class that in 1932, James Chadwick, who was an 
assistant to Rutherford, proved that there is another particle in 
the nucleus. He showed that this particle Is the same size as a 
proton but has no charge. This particle was named neutron. 

3. Explain that the Rutherford atom was further modified by the 
discovery of a Danish scientist, Niels Bohr. He found that some 
electrons in an atom have more energy than other electrons. He 
proved that some electrons, therefore, must be closer to the 
nucleus than others and that each electron travels in its own path 
around the nucleus. 

4. Use the atom model to show 
Bohr's picture of the lithium 
atom: 3p, 4n, 3e. Draw the dia- 
gram on the board: 




5, Refer to the homework ussi^iuneat of the previous lessoit. Guide 
the pupils to rciili/o' that the number of protons in each atom 
equals the number of electrons. IJhcit the concept that the number 
of positive charjjes equals the tunnber of negative charjies in a 
normal atom, Kxi^lain that tlie poi>ilive and negative charges bal- 
ance each other, making the total charge on the atom ecpial zero. 
Establish that all normal atonis are electrically neutral. 

6, Demotutrate a cloud chamber. Explain (hat scientists, studying the 
tracks of particles in a cloud chamber, discovered the existence of 
many additional particles. For example: 

a. Meson (mass between a proton and an clcctron)~some have 
positive charges; some nci^ativc 

b. Positron {same mass as an elect ronj-^positive charge 

c. Neutrino (smaller than a neutron) — emitted from the nucleus; 
no charge. 

7, Allow the pupils to practice constructing atoms on the atom 
model; ie,, 

Boron: 5p, 6n» 5e Nitrogen: 7p, 7«, 7e 

Carbon: 6p, 6n, 6e Oxygen: 8p, 8n, 8e 
Beryllium: 4p, 5n, 4e 



Sumry^ary 

1. Rutherford thought atoms contained and 

2. The biggest part of an aton\ is — 

3. The neutron was discovered by - . 

4. The neutron is the same size as a {proton, electron). 

5. The charge on a neutron is _ 

6. Bohr proved that each electron travels in its own > 

around the nucleus. 

7. Normal atoms are electrically . 

8. Some additioml particles which have been discovered In the 

nucleus are , - , and 

O 
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Homoworlc 

1, Complele the table i 



Atom 


Positive Chargf.s 


NrCATIVK CllARCtS 


Hydrogen ( Ip, le) 






Carbon (6p, 6n, Oe) 






Chlorine {17p, 18n, 17e) 






Sodium (lip, I2n, lie) 






Urariium (92p. 146n, 92e) 







2. Report on sane additional particles found in atoms* 
Materials 

Demonstration niagactic atom model Cloud chamber 

20. WHAT GIVES THE ATOM ITS WEIGHT? 
Outcomes 

• Atomic number means the number of protons in an atom. 

• Atomic weight equals the number of protons plus the number of 
neutrons. 

• The number of neutrons in an atom can be calculated by subtract- 
ing the atomic number from the atomic weight. 

Motivation 

Weigh a large piece of fruit (apple or orange) on a triple-beam 
balance. Write the weight (to the nearest tenth of a gram) on the 
board. Add 3 or 4 bits of paper to the pan. Ask, "Do the bits of 

pajper make a difference in the weight? Why?** 

.... ..... ^ 



Dovelopmonf 



li Klieit that tlie addition of llio tiny pieces of paper made no 
noticeahlo difference in the weight because the weight of the 
paper Is wry small compared to tliat of the sample. 

2. Ask, **\Vhat part of the atom can be compared to the bits ol 
paper?*' I'lslablish that, by comparison, the weight of an electron 
is also very small. 

3. Ask, "What part of the atom can be con^parccl to the fruit?* 
Establish that the weight of an atom is concentrated in thr 
nucleus. Review the cotitents of the nucleus (protons an( 
neutrons). 

4. Explain that since atomic nuclei are so very small (an averag( 
nucleus is one five-millionth of a millionth of an inch in diameter 
1/5,000,000,000,000), we use a special weight unit. One protoi 
or one neutron weighs one atomic weight miit Guide the pupil 
to define the term atomic tveight as the number of protons plu 
the number of neutrons in the nucleus. 

5. Recall, from the prcNious lesson, that the number of protons equal 
the number of electrons in a normal atom. Tell the pupils that th 
term atomic number means the nmnber of protons in an aton 
Ask, *'lf we know the atomic number of an atom, what two fad 
can we state?*' 

6. Display a container in which 6 red balls and 5 \>"lute balls hav 
been placed. Tell the class there are eleven balls in the containc 
6 of which arc red. Ask, "How many wln'tc balls are there in th 
container?" Elicit tlie answer, 5 white balls, and explain that, s{ni 
larly, we can detertnine the nutnber of neutrons in an atom. Rcf( 
to the container and ask, "Which number can be compared to tl 
atomic weight? Which number cat) be compared to the atom 
number? W'hich number would give us the number of neutrons' 
Elicit that the atomic weight minus the atomic number equals tl 
number of neutrons. 

At. Wgt. - At. No. = No. of neutrons 



7. Drill the class in determinitig the numbers of protons, electroi 
and neutrons as follows: 



EttMENT 


SVMBOL 


At. Wct. 


At. No, 


PUOTOXa 






Hydrogen 




I 


I 








Hehnm 


— 


4 


2 








i"' ■_' " ■' " — — 
Lithium 




7 


3 








Borylliiim 




9 


4 









Suonmary 

1. The wciglit of an atom is concentrated in the _ of the atom, 

2. The nucleus of an atom contains and 

3. It Nvonld take ahnost 2,000 to make the size of one 

proton or one neutron. 

4* Atomic weight equals the number of plus the number 

of 

5, The number of protons in a normal atom equals the number 
of.. 

). The atomic number means the number of - 

fy Atomic weight minus atomic number equals the number of 



-iomdwork 

Complete the following table: 



Element 


Symbol 


At. Wct. 


At. No. 


Protons 


Electrons 


Neutbons 


Boron 




U 


5 








parbon 








6 




6 


Kitrogen 






7 






7 






16 






8 




Chlorine 




55 


17 









Frutt (apple or orange) 
Triple-bcftin balance 
Bits of paper 



Container 
6 rod balls 
5 white balls 



21. WHAT INFORMATION DOES THE PERIODIC TABU 
GIVE US? 

Outcomes 

• The Periodic Table is an arrangement of the 90 natural and 15 i 
made dements known to man. 

• The elements are arranged in order of aseending atomic numb 

• The atomic weight of each eleinent is listed In each box* 

• The atomic weight is an average of the weights of the isotope 

Motivation 

Display a large Periodic Table and relate the story of Mend< 
In 1869, Mendeleev listed the elements, known at that time, li 
order of their atomic weights. He arranged the elements In the 
of a table of eight columns and found that elements with si 
properties fitted into the same columns, or groups, in the table 
table showed that as the elements increased in atomic weight, 
was a regular and gradual change in the properties of the elei 
within each group. There were several elements that seemed i 
missing and other elements that did not seem to be in the right i 
For example, Argon (atomic weight 40) had to be put ahe£ 
potassium (atomic weight 39) to keep each element in its cc 
group. Mendeleev predicted that additional elements would bi 
covered. The discovery by Henry Mosely of atomic numbers mj 
possible to rearrange the elements in the table according to 
atomic numbers instead of their atomic weights. 



Development 

Q Oravv a diagram on the boards as follows, and label all parti 



number 




Chemical 
symbol 



2. Point out ihc arrangement of tlic elcnicuts in order of ascctiding 
atomic lutiiiber. 



3. Elicit that there are 105 elements known at present. Explain that 
all but two (#43 and 61) of ihe first 92 elements were discovered 
on earth and that the last thirteen elements (#93 to 105) were 
made by man* Identify elements 1-92 as the natural elements and 
elements 93-105 as viofi'macle or transuranium elements. 

4. Draw attention to the figures for the atomic weights. Explain that, 
for ease of computation, these figures are rounded off to the 
nearest whole rnnnber. Practice rounding off atomic weights with 
the class. 

For example: (See Periodic Table) 



Element 


Atomic Weight Rounded Off 


He 


4.0026 


4 


u 




7 


B 


10.811 


11 


C 


12.011 


12 


CI 


35.45.3 




Cu 


6G.54 


64 



i. Explain briefly that there are usually several forms of the sat)xe 
etetnent found in nature. The forms differ in the number of neu- 
trons in the nucleus. Identify these different fortns of an element 
as isoropvs. Tell the elms that varying the number of neutrons 
does not alter the properties of the atom, (This tcill he explained 
in a future lessonj Elicit that varying the number of neutrons 
changes the weight of an atom. Establish that the reason for the 
decimal in the atomic weight figures is the fact that this is an 
"•^^jj"^ of the weights of the isotopes. 



Summary 

1. The Periodic Table was developed by 

2. Elements are arranged in order of their 

3. There arc natural elements* 

4. Man has made elements. 

5. The total number of elements known today is 

6. Atomic weights are rounded off to the nearest 



Homework 

I. Complete the following chart; 



Element 


Aro.xtic 


ATO>fIC 

No. 


Protons 


Electrons 


Neutf 


Li 


6,939 


3 








N 


14,0067 


7 








At 




18 








Zn 


65.37 


30 








Cu 


63.54 


29 









2. Distribute individual Periodic Tables to each pupil. Instruct f 
to complete the following chart; 



EtEXfENT 


Atomic Wejcht 


Atomic 
No» 


Protons 


Electrons 


Neuti 


S 












Ne 












K 












Co 












I 












U 

























9X 



Materials 

Large Periodic Table 



Individual Periodic Tables 



22. HOW ARE THE ELECTRONS ARRANGED AROUND 
THE NUCLEUS IN AN ATOM? 

Outcomes 

> Electrons arc arranged in shells, designated by the letters K, L, M, 
etc. 

♦ Each shell contains a specific number of electrons. 

Motivation * 

Refer to the atomic diagrams drawn by the pupils in previous lessons. 
Recall that like charges repel. Ask, "Why is it not possible for all of the 
electrons to travel in the same path around the nucleus?" Establish 
that electrons repel each other and tend to move as far apart as they 
can. Explain that there is a definite arrangement of electrons around 
the nucleus and that this pattern is the same for all atoms. 

Development 

L The patlis i!\ which the electrons travel around the nucleus are 
called shells. Tell the pupils that scientists arbitrarily labelled these 
shells K, L Af> etc. 

2. Use the magnetic atom model to make a hydrogen atom and a 
helium atom. Explain that the K shell, which is closest to the 
nucleus, can hold a maximum of two electrons. Draw diagrams of 
the hydrogen ai\d helium atoms on the chalkboard, using dots 
to designate electrons. 




3. Refer to the litlilnin aloiu and ask, "What happens to the thlt 



electron?** Make a model of the 
Ifthluni atom and draw a dia- 
gram on the chalkboard. Elicit 
that the third electron Is in the 
L shell 




4. Explain that the L shell can hold a maximum of eight electror 
Elicit that, therefore, sodium has two electrons in the K shell, elg 
in the L shell, and one electron in the M shell Ask a pupil to dra 
a diagram of the sodium atom on the chalkboard. State that t! 
outer shell docs not hold more than eight electrons. 

5. Ask a volunteer to draw a diagram of potassium ( 19 p, 20 n, 19 < 
and establish the structure: K = 2, L = 8, M = 8, N = 1, 

6, Display a large Periodic Table. Permit pupils to practice drawii 
electron configurations for various atoms. 

7, Recall that electrons further frotn the nucleus have more eneri 
than those closer to the nucleus. Therefore, each shell represer 
a different energy level 

Summary 

1. The paths in which electrons travel around the nucleus a 
called 

2. The maximum number of electrons the K shell can hold is 

3. The maximum number of electrons the L shell can hold is 

4. The outermost shell cannot hold more than electrons. 

5. The formula for finding the maximum number of electrons in 
shell ts --.^ 



Homework 

I. Draw electron diagran^s for 
the following atoms; 
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2. Draw electron diagrams f 
the folloicing atoms: 





Atomic 
Wkiciit 


AroMK! 


Be 


9 


4 


C 


12 


6 


Al 


27 


13 


At 


40 


18 


Ca 


40 


20 





Atomic 
Weight 


Atomic 
No. 


Bf 


80 


a5 


Kf 


84 


36 


Zn 


65 


30 



Materials 

Periodic Table 



Magnetic atom modoJ 



23. HOW DO ATOMS COMBINE TO FORM MOLECULES? 

Outcomes 

• Most atoms are complete when their outermost shells contain eight 
electrons. 

• Compounds are formed when metals lend electrons, and nonmetals 
borrow electrons to complete their outermost shells. 

Motivation 

Recall that the maximum number of electrons in the outermost shell 
of any atom Is eight. Explain that all atoms are complete when their 
outermost shells have eight electrons. Display a large Periodic Table. 
Draw a diagram of the sodium atom on the chalkboard. Ask, "How 
can sodiun) complete its outermost shell?"* 



Development 

1. Guide the pupils to realize that it is easier for sodium to lend 
one electron than to borrow seven electrons. 

2. Refer to the Periodic Table and ask, 'AVhich atom will be complete 
by the addition of one electron to its outermost shell?" 



er|c 



65 



3. Lead the pupiU to tinderstmul that chlorine will borrow one 
electron, rather than lend seven electrons, to complete its outer- 
most shell, 

4. Draw a diagram on the chalkboard to show how sodium and 
chlorine combine to form a molecule of the compound, sodium 
chloride. 




5. Refer to the Periodic Table and ask. "What other element will 
combine with an atom of chlorine?" Guide the pupils to realize 
that every element in Group I has one electron in its outermost 
shell. Lead to the conclusion that each element in Group I can 
lend one electron. 

6. Call upon pupils to draw diagrams of magnesium and beryllium 
on the chalkboard. Have the class locate these elements on the 
Periodic Table. Elicit that elements in Group II can lend two 
electrons. 

7. Repeat this procedure for Groups 111. V, VI and VII. Elicit the 
conclusions that: 

a. elements in Group III can lend three electrons 

b. elements in Group V can borrow three electrons 

c. elements in Group VI can borrow two electrons 

d. elements in Group VII can borrow one electron 

8. Permit volunteers to draw diagrams of helium and neon. Elicit 
that the outermost shells of these atoms are complete. Ask, "Will 
elements in Group O combine to form compounds?" Establish 
that, under norma! circumstances, these elements will not com- 
bine and are therefore called inert. 
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9. Call attention to Croup IV and establish that these elements can 
cither lend four electrons or borrow four electrons^ 

10. Recall that elements In Groups I, II, and HI are metals. Elkit 
the conclusion that metals are electron-lenders* 

IL Recall that elements [n Groups V, Vl» and VII are nonmetals. 
Elicit the conclusion that nonmetals are electron-borrowers. 

12. Guide the pupils to understand that Group IV elements can act 
as lenders or borrowers of electrons. 

Summary 

1. The maximum number of electrons in the outermost shell of an 
atom is 

2, AH atoms try to complete their outermost shells with 

electrons. 

3, Elements In Croup I wilt (lend, borrow) electrons. 

4. Elements in Group II will (lend* borrow) electrons. 

6. Elements in Group III will (lend» borrow) electrons. 

6. Elements in Group IV wilt or 4 electrons. 

7. Elements in Group V will (lend» twrrow) electrons. 

8. Elements in Group will borrow two electrons. 

9. Elements in Group VII will {lend, borrow) one 

10. Elements in Group O are called 

IL The outermost shells of Group O elements are (complete, incom- 
plete). 

12. Metallic elements are electron (borrowers, lenders) and are In 
Groups »- , and 

13. Nonmetallic elements are electron (borrowers, lenders) and are 
In Groups , , and 

Homework 

L From the list, select elements which will combine to form com- 
pounds. Make five dilTerent combinations and draw diagrams of 



the atoms to show how {hvy will combine. (Refer to tlio sotUur 
chloride diagri\ms in the lesson.) 

a. Sodium (Na): 11 i>, 12 n, 11 o 

b. MagnesUmi (Mg): 12 p, 12 n, 12 c 

c. Potassium (K): 19 p, 20 n, 19 e 

d. Oxygen (O): 8p, 8n, 8 c 

c. Chloriuo (CI); 17 p, 18 n, 17 e 
f. Sulfur (S): 16 p, 16 n, 16 e 

2. Name each of the 5 compounds you made. 



Materials 

Periodic Table Magnetic atom model 



24. HOW ARE COMPOUNDS FORMED? 

LABORATORY LESSON. 

Outcomes 

• Electron-lenders will combine with electron-borrowers to fori 
compounds. 

• The chemical formula of a compound represents the number an 
kinds of atoms that combine to form a molecule of the compoum 



Motivation 

Display and identify the solutions to be used in the lesson. Tell tl 
pupits they arc going to combine solutions to form new compounds. 

Development 

L Distribute the materials. 

2. Caution the pupils to be sure reagent bottles are capped aft 
each use. Warn theni to be careful not to get the solutions < 
their hands. Silver nitrate will leave brown stains on the skin. 
O 
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Homework 

Complete the following equations arul explain uiiy the compounds 
will form; 

Mg + 

II, + O, ^ 

I^ -f S ^ _ 

Hg 4- O, ^ _ 

lU + CI 

Materials 

Prepare I0';i solution of each: NaCl Ag\0.„ Pl>(N03);>, KI. 
Notk: To prepare a W/i solution, \N'eigh out 10 grams of the com- 
pound and add enough water to make lOOce of soUitioJi. 

Test tube racks Copper turnings 

Teiit tubes Dilute hydrochloric acid 

Medicine dropper 



(May bk duplicatkd for use by pupils) 



LABORATORY WORKSHEET-.CHEMISTRY: LESSON 24 

Ffohlem: How can we fomi new compounds? 

Materiah 

Tesl tube racks 
3 lest lubes 
Medicine droppers 
Sodium chloride {XaCl) 
Silver nitrate (AgNOj) 

Procedures and Observations 

1. Place 10 drops of N'aCI into a lest lube and add 5 drops of AgNOa. 

a. The color of the solid which fomis is 

b. Conipletc the ecpjation for this reaction: 

NaCI-f AgNOa ~* \a\0»+ 

c. Draw an arrow on this diagram lo show how this compound was fonned. 

(See next page for diagram.) 

d. is the elcctrcn-lrnder and ^_ is the electron- 
borrower. 



Copper turnings (Cu) 
Dilute hydrochloric acid (IICI) 
Lead nitrate iPb (NO^):,] 
Potassium iodide (KI) 




2. Place some copper turnings Into a lest tube and add 10 drops of dilute HC 

a. The color of the solution Is * ► 

b. Complete the equation for this reaction: 

2CU4-2HC! ^ 2 +Hi 

c» Draw an arrow on the diagram to show how the compound was fonne 




d. .--is the electron -lender and is the electrc 

borrower. 

3. Place 10 drops of Pb(SOi}t in a test tube and add 10 drops of Kl, 
Ti, The color of the solid is 

b. Complete the equatkni for this reaction: 

Pb(iV04)i-f'2Kr ^ 2K\Oa-f 

c. Since this atom of lead has two electrons in its outside shell and iodine 1" 
seven electrons in its outside shell, how many atoms of iodine will coi 
bine with one atom of lead? - 

d. The electron-lender is and the electron-borrower is 

Conclusions 

1. Electron-lenders are {metals, nonmelals). 

2. Electron-borrowers are (metals, nonmetals). 

3. Ntetals combine with nonmetals to form - ^ 

o 
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4. Complete the following chart! 



CONirOUND 


Klement 


No. OF AroNts 


Element 


No. OF Atoms 




Ag 


1 


CI 


1 


CuCl 





















5. The chemtcal fonnula o{ a compo\mcl tells ihe - and 

of atoms that combine to form the compound. 



25. WHAT HAPPENS TO THE ELECTRONS WHEN 
COMPOUNDS ARE FORMED? 

Outcomes 

• Electrons can move from one atom to another to form compounds. 

• Atoms of one element may share electrons with atoms of another 
element to form compounds. 

Motivation 

Draw diagrams of hydrogen and oxygen on the chalkboard as follows: 




Ask, **How many atoms of hydrogen arc needed to c^ompletc the out- 
side shell of the oxygen atom?" Establish that two atoms of hydrogen 
an O xty. Elicit that the compound thus formed is water (H^O). 



Development 

L Ask, "\Vlu\t \voii!(l iiappiMi to the liydrogen atom if it gave up its 
rloctron to llio oxygen atom?'* Kstablish tluit it would no lougci 
be an atom of hydrogen. 

2. Ask, "How many electrons clues hydrogen need to complete its 
outer stiell?" iMieit tliat the outer shell of liydrogen is complete 
with two electrons. 

3. Explain that to complete t)ie outer shells of all of the atoms 
iuvoU'cd, electrons are sliared between the hydrogen atoms and 




Summary 

1. When a compound is formed, _ move from om 

atom to another atom. 

2. One atom of oxygen needs atoms of hydrogen to 

complete its outer shell. 

3. The outer shell of hydrogen is complete with electrons, 

4. Oxygen - electrons with hydrogen to form the 

compound, HjO. 

5. Atoms of one element may electrons with atom 

of another element to form a . 

Homework 

A molecule of oxygen consists of two atoms of oxygen (O2). 
Draw a diagram to show the sharing of electrons between the tw< 
O atoms. (Oxygen; 8p, 8n, 8e.) 
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REVIEW AND REINFORCEMENT (17—25) 



Completion 

A. FllJi IN TUB Bl.ANKS 

1» Molecules are made of particles called 

2. The basic unit of all matter is the _ 

3. The first one to use the word, "atom", was • 

4. Dalton said that atoms are solid, particles. 

5. When a rubber rod is rubbed with fur, the rod becomes 

charged. 

6. When a glass rod is rubbed with silk, the rod becomes 

charged. 

7. Like charges , unlike charges - 

8. Rutherford proved that the atom is made up mainly of — , 

9. Atoms are made up of smaller particles called ^ — > 

and 

10. Thomson discovered the . 

11. Rutherford discovered the . 

12. The center portion of the atom is called the _. 

13. Chadwick discovered the 

14. The particles which arc the same size are and 

15. An electron is times smaller than a proton. 

16. An electron has a charge. 

17. A proton has a charge. 

18. A neutron has - charge. 

19. Atomic weight equals the number of plus the number 

of 

20. Atomic number means the number of . 

2L Normal atoms are electrically « 



22. The mnnbor of prolojis tMitials llic number of in an 

atom. 

2^3. The atomic weight minus the atomic number equals the numbei 
of 

24, Elementii are listed according to on the 

Periodic Table. 

2-5. There arc natural elements and inan»mad( 

elements known today. 

26. The nucleus contains and 

27. Electrons are found the nucleus. 

28. The paths in which the electrons travel are called 

29. Klements in Group IV have electrons in the outcrmosi 

shell. 

30. Metals are electron , and nomnetals are electroi 



B. COMPrETE TllE FOLT.OWIXG OIAHT: 



Element 


Symbol 


Atoniic 

WElGHt 


Atomic 
Kg. 


Protons 


Neutrons 


EtLOTHONS 


Potassium 




39 


19 








Lead 




207 


82 








Aluminum 








13 


14 




Nitrogen 




14 






7 




Neon 






10 




10 




Chlorine 




35 








17 



Diagrams 

Draw electron diagrams for these atoms: 
Lithium (At. Wgt. 7. At, No, 3) 
Boron (At. Wgt. 11, At. No, 5) 
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Oxygon {At. Wgl. 10, At. No. 8) 
noHum (At Wgt. 4, At. No. 2) 
Beryllium (At. NVgt. 9, At. No. 4) 



Choice and Essay 

Which of these combinations will form compounds? lixphun your 



Research Topics 

1. Wliat Is Radioactivity? 

2. The Nuclear Reactor 

3. How Atomic Energy Is Used to Make Electricity 

4. \L \y Atomic Knergy Is Used in Medicine 

5. How Atomic Energy Is Used in Agriculture 



1. Hall of Science, American Museum of Natural History 

2. Hall of Science^ Flushing Meadow Corona Park, Flushing 

3. Con Edison Atomic Energy plant at Indian Point 



answer. 



1. Lithium -f boron 



3, 2 lithium -f oxygen 

4. Ber>'llium + o.\ygen 



2. Helium + beryllium 



Trips 



Rims and Filmstrlps (BAVI) 



Strange Case of the Cosmic Rays 



Our Friend, the Atom 
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SUOOESTEO UNIT EXAMINATION: CHEMISTRY 



Multiple Choice 

1. The building blocks of matter arc called 

a) compounds b) solids c) elements d) mixtures 

2. Matter is anythingi 

a) that can be seen b) that lias weight and takes up space 
c) that has luster d) that has color 

3. An example of a nonmetal is 

a) sulfur b) magnesium c) sod(um d) iron 

4. The modem Periodic Table shows 

a) an alphabetical listing of the elements 

b) elements arranged In order of Increasing atomic number 

c) elements arranged in order of increasing atomic weight 

d) a list of elements and compounds 

5. The similarities and differences in matter are called 

a) states b) metals c) nonmetals d) properties 

6. The setup used to separate water into its elements is called 

a) water trough b) magnetic model c) HofIn\an apparatus 
d) electric circuit 

7. A gas which causes a glowing splint to burst into flames Is 

a) hydrogen b) oxygen c) chlorine d) carbon dioxide 

8. A gas which explodes when a burning splint is thrust into it ij 
a) hydrogen b) oxygen c) chlorine d) carbon dioxide 

9. Oxygen may be prepared from 

a) heat b) electricity c) water d) iron 

10. An element which has luster and color is 

a) a nonmetal b) a gas c) a metal d) a solid 



11. The symbol for neptunium is a) N b) No c) Nt d) Np 

12. Elements combine to form 

a) gases b) mixtures c) liquids d) compouuds 

13. Tlic properties of compounds arc 

a) the same as those of the elements 

b) different from those of the elements 

c) the same as the properties of mixtures 

d) the properties of the combining metal 

14. The elements in the compound, NaOH are 

a) sodium, oxygen and hydrogen 

b) nitrogen, argon, hydrogen and oxygen 

c) neon, oxygen and helium 

d) nickel, oxygen and mercury 

15. ZnClj is the formula for 

a) zinc carbonate b) iron chloride c) zinc chloride 
d) zinc oxide 

16. The symbol equation for the formation of water is 
a) H + O HO b) 21U + Oa -> 2H2O 

c) H + W H\V d) W + A \VA 

17. The symbol equation for the breaking down of water is 
a) HO H + 0 b) 2Ha + 0, 2H2O 

c) WA -> W-hA d) 2H3O 2H2 + O, 

18. In the equation Zn4-2HCl ZnCU+ , the missing term Is 

a) Zn b) CI, c) lU d) O2 

19. When steel wool is burned in air 

a) it evaporates b) its weight increases 

c) its w^eight decreases d) there is no change in its weight 



20. When steel wool is burned in air 

a) it combines with oxygen b) carbon dioxide is given off 
c) water vapor is given off d) it explodes 



21. The main clonKiit In stcet wool is 

a) oxygen b) iron c) chtorino d) steel 

22. The smallest part of a substance wliieh still has the properties o 
that substanec is eallecl a 

a) mixture b) compound c) atom d) molecidc 

23. Carbon dioxide is 

a) heavier than air b) lighter than a(r 

c) twice as heavy as air d) the same weight as air 

24. Carbon dioxide forms a milky solution when mixed with 
a) iodine b) hydrochloric acid c) lime water 

d) silver nitrate 

25. When magnesium burns in air 

a) heat energy is given oil 

b) heat and light energy are given off 

c) no energy change occurs 

d) niagjicsium sulfide is formed 

26. The reaction in which heat energy is absorbed is 

a) burning magnesium 

b) burning paper 

c) changing mercuric oxide into mercury and oxygen 

d) burning steel wool 

27. When iron filings are mixed with sulfur 

a) a physical change occurs b) a chemical change occurs 

e) a compound is formed d) energy is given off 

2S, When a mixture of iron and sulfur is Jieated 

a) a physical change occurs b) a chemical change occurs 
c) a mixture is formed d) iron oxide is formed 

29. Sugar dissolved in w^ater is an example of 

a) a mixture b) a compoujid c) an element d) a molecul 

30. The eletnenls are not in a definite fixed ratio in 

a) iron oxide b) iron sulfide c) n^agnesium oxide 
sugar solution 
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31. A formula may he written for 

a) an elcmeitt b) a nuxiuro c) a coinpoinul d) a motal 

32. To remove sand fron) a niixUire of sand and water, use the 
process 

a) solution b) filtration c) magnetism 
d) chemical reaction 

3.3. The name of a compound, written in symbols, is culled 
a) an equation ))) an element c) a formula 
d) a reaction 

34. The symbol equation for the burning of steel wool in air is 
a) Fe+IL Fell, b) 4Fe + 302 2Fe,Oj 

c) I + O, lO, d) S4-0 -> SO 

35. The formula for carbon dioxide is 

a) CO b) CO c) CIL d) CO, 

36. The part of Dalton*s theory \Nhich has been proven false is 

a) all matter is made of atoms 

b) the atoms of one elen^ent are alike 

c) atoms cannot be broken down into anything simple 

d) compounds arc made of atoms 

37. The electron wws disco\'ercd by 

a) Thomson b) Dalton c) Paitherford d) Chadw^ick 

38* The biggest thing in an atom is 

a) electron b) proton c) neutron d) space 

39. The proton was discovered by 

a) Thomson b) Dalton c) Rutherford d) Chad wick 

40. The present-day picture of the atom was suggested by 
a) llutherford b) Bohr c) Dalton d) Emstcin 

41. The total number of elements known today is 
a) 102 b) 100 c) 92 d) 103 
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42. The atomic nitnibtT ocjiials llie number of 
a) protons b) neutrons e) electrons 
d) protons plus neutrons 

43. The nucleus of an atom contains 

a) electrons b) protons and neutrons c) only protons 
d) protons and electrons 

44. Tlie maximum number of electrons in the K-slicll is 
a) S b) IcS c) 2 d) 12 

45. The ma\im\un number of electrons in the outermost shell of an 
atom is 

a) S b) IS c) 2 d) 12 

46. Elements in Group O are called 

a) active b) electron-lenders c) inert 
d) clectroiidxjrrowers 

47. Metallic elements are 

a) gases b) electron-lenders c) inert 
d) electron-borro\\'ers 

48. The lightest element is 

a) oxygen b) helium e) nitrogen d) hydrogen 

49. A magnet n^ay be used to separate 

a) a comj.onnd of iron and sulfur 

b) a mi dure of iron and sand 

c) a compound of iron and oxygen 

d) a mixture of sulfur and sand 

50. Water is 

a) a compound b) a mixture c) an clement d) an acid 



Completion 

1. Anything that has weight and takes up space is called . 

2. The three forms of nuitter are , , and 



3. \Mu'ik a solid is lu'ultd, it cluins^i's into a 

4. W'Jkmi ii liquid is heated, it cl)angt'S into a 

5. When u gas is coolod, it tliani^es into a 

6. The stiite of matter of a snhstaiut* may he chauj^ed hy adding or 
snhtracting energy. 

7. In the Hoffman apparatus, eneigy is used to break 

up water. 

S. Tlie building hloeks of matter are ealled 

9. Descriptions or characteristics of a substance are called . 

10. Three properties of metals are , , and , 

11. The only metal which is a liquid is . 

12. Elements can be divided into two groups: and _ 

13. Nonnietals do not conduct _. 

14. Elements arc arranged in a special order on the Table. 

15. An element which supports burning is 

16. A substance wliich takes the shape of the entire container is in 
the state. 

17. A substance which has a definite shape is in the state. 

18. Elements combine to form __ 

19. The name of a compound, written in symbols, is called its 

20. Compounds can be broken down into their 

21. Oxidation is the combining of a substance with , 

22. The formula HaO represents one of water. 

23. A compound consists of a combined with a 

24. A physical change is a change in , , or 

25. A chemical change results in the formation of a 

26. The first person to use the word "atom*' was 

27. The basic unit of all matter is the . 



2S. The center of the alojn is called the 

29. Elcclroiis have a electrical charge. 

30. Like charges and unlike charges 

31. The charge on a neutron is 

32. Normal atoms arc electrically 

33. It would take almost 2000 to equal the weight ol 

one proton. 

34. Atomic weight minus atomic number equals the number ol 

35. The paths in w*hich electrons travel around the nucleus are 
called 

Essays 

Give a brief explanation of each of these statements. 

1. Although water consists of hydrogen which explodes and oxygen 
which supports burning, water may be used to put out fires. 

2. A rubber rod will not be attracted to paper unless it is first rubbed 
with wool. 

3- Oxygen {atomic weight 16» atomic number 8) is not likely to com- 
bine with chlorine (atomic weight 35, atomic number 17). 

4. In the separation of sand, salt, and water, filtration is used before 
evaporation. 

5. Mendeleev was able to predict the existence of elements although 
they had not been disco\ ercd yet. 

6. Scientists predicted the existence of particles inside the atom 
before they could demonstrate their existence. 
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Unit II 

PHYSICS 

Electricity 
Magnetism 
Heat 



ELECTRICITY 
Suggested Lessons and Procedures 

1. V/HAT IS MEANT BY AN ELECTRIC CURRENT? 
OutcoiY»e$ 

• An electric current is a flow of electrons. 



• In an electric circuit the electrons itow from 
the negative to the positive terminal. 




Use it to rvvicw the concepts and definitions developed in the 
K'6 science activities*. 

dry cell 

condiictiiiK ^^'i^t^ 

load (3V)— device in circuit whicli is operated by the flow of 

eh^trons; e.g., lamp, motor, bulb in socket, etc. 
switch 

open circuit— switch open 
closed circuit— switcli closed 
O ;ons— negative units of charge. 



Development 

Explain to llic c inss that iri the same way tliat ( heinists nso symbols 
to roprcsmt tfic cli'nu*nls, physk ists nso s\ nil)ols to ri piusnii. \ anoiLs 
parts of I'lcttrie circuits. Iiitnxiure and ha\i* tlio tlass topy ijito their 
notclioolvs these symbols: 



1^ 



Load 



Dry cell 



W/re 



1. Use the chalkboan! or overhead projector to illustrate the 
proper method of drawing circuit diagrams. Indicate the n^ove- 
ment of eli^trons from the negative to the posili\'e terminal. Define 
the How of i»leclroi)s as an electric current. I'mphasi/e that the 
electrons are n^oving from the negative to the positive ternn'nal. 

2. Display a cfitouay dry cell. Cormccl it in series icilli a lamp amt 
ammeter to shoic that it will still operate in its cutaway condition. 
Draw a dia{i^ram of the cell on (lie hoard and identify its parts. 
Note: Enlist the aid of the Industrial Arts Department to cut the 

dry cell. 



Carbon rod- 




Electrolujte — 
Zinc CQ6«- 



Summary 

1. Point to various parts of tlie electric circuit and have tlic class 
identify them. 

2. The chari^e on the electron is 

3. In an electric circuit electrons move from the ternn'nal 

O - tenninab 



Homework 

1. What is an electric current? 

2. Draw a diagrLun of tlic electric circuit used in today*s lesson. Label 
all the parts. 

3. Druie a diagram of a cuUnvdy dnj vvU ami lal)cl all its pariH. 



Materials 

Assorted wires 
IV2V lamp in base 



Switch 

Cutaway dry cell 



2. WHAT IS A SERIES CIRCUIT? 

LABORATORY LESSON 

Oufcomo 

• A series circuit is one m which the electrons have only one path 
to follow. 

Motivation 

Display a string of lights wired in series. Coiniect these lights to a 
source of current and have the class note that all the lamps arc lit. 
Disconnect one of the Kunps and cluillenge the class to explain what 
is seen. (All lights go out.) 

Developnnent 

1. Demonstrate how to connect the dry cells in series. Point out that 
tlie terminal in the middle is called the positive terminal or anode 
and is nuirked ( + ). The rin^i terminal is the negative teniiinal or 
cathode and is marked ( — ). 

Notk: To facilitate assembly and disassembly of circuits used 
in Lessons 2 and 3, you may wish to mount two 
miniature lamp sockets and associated clips on a 
plywood board. 



2. E)^tribute materials to each group of pupils. 
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Homework 

1. Find an oxanipic of ;i series circuit in your home aticl draw a 
tivcui't diagram of it. 

2. Draw a diagratn of a eireuit with 2 (hy eells, I switeli, and 3 lamps. 
What wili happen to the lamps if one of tliem bmns out? 

Materials 

String of lamps wired in series Power supply 

( May hk Diun.iCATV.n von vsv: by riunus) 



LABORATORY WORKSHEET— PHYSICS: LESSON 2 



Pfohlcm: \\ hat are siJiiic pro[)crtics of series t irt iiits? 



Matcriah 

2 dry colls, Xi>, 6 - Bell wire, ends bared 5i" 

Small screwdriver '3 12" len^tlis 

Switch 2 - 6" lengths 
2 — 1?jV lamps in miniature sockets 



Procedures oud Observatintu 

Nfake sure that yonc teacher checks and approves >our circuits before you close 
the switch, 

1. Connect the two dry cells lis shown hy yovir tCv^(her. Use one liitnp, 2 dry cells, 
the switcht and the wires to iruike tlie simple circm't shown; 




Close the switch and note the i>rigfaness of the lamp. 

2. Open the switch und rtniove a wire frmu one side of t]\e hunp socket. 
Place another smket in series with the first one as shown \n the diagram: 
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3. Conipnre the briKhlnoss of the limps, \vli*.n two arc in ihc circuit, with llic 
t>n>;htiK'ss whtMi only <inc is in iIk' i in iiiL 

4. Definition: An tlttlric cirtvut ih.il lias only one path for the cUxtrons lo 
follow is called ii srr/£'i circuit. 

5. Unscrew one of the l.nnps in your scries circuit and record whal h;ippejis lo 
die other lamp. 

Conclusions 

\. What are the dis.Hlvanl;ii:es of a series circ\ut with inore than one load? 

2. Write a lah re|X)rl l>.is< (l oti ihv work >ou did today. Be bure to include dia- 
grams of the circuits lliat you have used. 



3. WHAT IS A PARALLEL CIRCUIT? 

LABORATORY LiiSSOX 

Outcomes 

• Paratlol circuits provide more than one patli for the electrons to 



• Parallel circuits permit independent operation of each load in the 
circuit. 

Motivation 

Display a set of light bulbs wired in parallel (do not call attention to 
the fact that the circuit is \vir< tl in parallel). Connect the lamps to a 
l>o\ver source and ask what will happen if one bulb is disconnected. 
Tell the class that» in this les^)On, they will have an opportunity to 
inv 'q' this new circuit. 



follow. 
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Development 

1. Review ihc proper niotliod of connecting two dry cells iu series. 

2. Distribute tlie materials. 

Ndtk: If time permits, the teacher may wish to omit the circnit ch 
grams on the W'orkslieet and challenge the pupil to discov 
a way to connect the lamps so that when one is discoimecte 
the other remains lit. 

3. Distribute to cock ^rorip an extra miniature socket, icith htdh a\ 
attached wires. Challeni^^c tfw groups to design a paraUel citci 
with loads. 

Homework 

1. Many household lighting fixtures use two or more bulbs. How i 
these bulbs wire J (series or parallel)? Why? 

2. Draw a dii!gram of a circuit with three loads in parallel, a c 
cell, and one switch. 

Materials 

String of lamps wired in parallel Power supply 

Extra set of miniature sockets with hulhs and attaclicd wires 

( May be duplicated for use by pupils) 



LABORATORY WORKSHEET— PHYSICS: LESSON 3 

Probtcm: How can \vc make a parallel t irtui't? 
Materials 

2 dry cells \o. 6, \ W Switch 

Small scrcwdrixer 2 lamps ( IW) in niiniatur?^ soiVci 

:i — 12" lengths and 4 - 6" lengths bell wire with ends ha red 

Procedure end Ohsercations 

L Connect the two dry cells in series. 

2. Connect the dry ct»lls, wires, switch, and lamps as shown on the cii 
Q '*4gram. Do not close the switch until the circuit is approved by the teac 
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Afler the circuit has been approvetl, close the switch and record your 
olwrva lions. _ 

. How dtoes ihe bri>;htness of the Id nips in tliis circuit compare with the 
brrghtness of the tuo lainps in the scries circuit? 

. Disconnect one of the huiips ond record >our observvitions. 

, Dt^fine a parallel circuit. 
'ondmions 

. Explain the difference l)Ct\veen a series circuit and a parallel circuit. 

. What advantages does a parallel circuit have over a series circuit? 

. Write a Jab report based on the N\'ork that you did today. Be sure to Include 
circuit diagrams of all the circuits that you have used. 

. In this diagram* indicate the path of electricity as it flows in the circuit shown. 




WHY DO SOME LIGHT BULBS BURN MORE 
BRIGHTLY THAN OTHERS? 



>utcome$ 

The thinner a wire, the greatier its resistance. 
Tl ' Q r a wire, the greater its resistance. 



Motivation 

Set \\\^ ihv following: 



0 



AC Amfn«ter 



75 W 



no V 



Do 



AC 




Connect the circuit to the power supply and liuve the class obsen 
the deflection of the ammeter and the brightness of the h^nip. Siibst 
tute a lOOW lamp and then a 150\\^ lamp. Record class observation 
Challenge the class to account for these variations. 
Note: Currents of about one ampere may be anticipated. 

Tl)e class may determine the amount of electricity from the deflectioi 
of the annneter needle. Ko attempt need be made to define tl 
ampere in this lesson. 

Development 

L By observing the deflections of the ammeter needle, e tablish il 
the brighter the light bnlb» the greater the deflection of t 
ammeter needle. 

2. Exhibit a light bulb with the glass emelope removed. Call attc 
tion to the filament and to the fact that it is a wire. 

3, Set up the following {Use 1 amp. shunt on galvanometer.): 



Dc^inonstratt^ the cfFcct of tlumjL^in^ from a tliick wire to ii ihin 
wire. (Altiich the clip to the froi' vwd of the No. 22 wire and then 
to the No, 2^S wire.) List the observations on the lx)arc]. 



WiiiK Thickness 


Lamp ISTKNsrrv 


A MM FT KR DkH.KC riO\ 


Thick wire 


Bright lamp 


LiU^e deflection uf ammeter 


Thin wire 


Dim lamp 


Small deflection of amms^ter 



Develop the concept that the thin wire seems to resist the flow oi 
electricity more than the thick Ns irc. Define this property of a wire 
as its resistance. 

Repeat the demonstration and establish the generahzation that: 
The thinner the wire» the greater its resistance to electric current. 

Challenge the class to think of a different way to change the resist- 
ance of the wires. Allow the pupils to try the various investigations 
that they sv\ggest. If the class does not suggest a change in length, 
you suggest it and allow the pupils to try it. (Connect the clip to 
various points on the wire.) 

Develop the generalization: The longer a wire, the greater its 
resistance to electric current. 

Challenge the class to suggest ways of changing the filament of a 
light bulb to vary its brightness. (To break the glass envelope of 
old 50 and 150 Watt lamps, place the lamps in a paper bag of 
triple thickness, and tap them lightly with a hammer. Then com- 
pare the filaments.) 

jmmary 

Long wires have resistance than short wires. 

Thick wires have resistance than thin wires. 



omework , 

How do the length and thickness of a wire affect its resistance? 



ERIC 



95 



2. WixVv [\ list of materials that h\x\v stuli a liigh rcsislaiicc that the 
allow practiciilly no rkxlric t urrvnt to pass lluough them. 



Mdfenals 

ACJ ammeter Paper ha^s 

DC ammeter llummvr 

Assorted wires 

Lamp base 

50, 100, 150 W lamps 

iNiehrome wire #22 atul #28 (2 ft. lenjj;ths) 
Hesistantv board with WiW lamp 



5. HOW CAN THE RESISTANCE OF A WIRE BE 
CHANGED? 

Outcomes 

• Wires of th'fForent metals differ in resistance. 

• The resistance of a wire increases as its temperature increases. 



Motivation 

Set up the following {Use the 1 amp shunt on tlie galvanometer. 
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miiU'ct tilt' clip to llif It riniiKil of [\\v #22 copper wire and have 
lO diss record llicir ohscrvalioiis of the ammeter iieetlle and tlie 
•iglilness of llie bulb^ C.oiniect the clip to tlie terminal of ihe 
22 nichrome wire and once at^aiti have the class record their 
jservalions. 

OTK: In the cliMnonslralioii used in ihis lesson, the teacher may 
atiticipale small but consistent chani^es in the measmt'd cur- 
rents. This may he used to einphasi/e the importance of care- 
ful observation. 



evelopment 

C'hallenge the class to account for the observed difference iu the 
ammeter readings and the lamp brightness. If the pupils suggest 
that the wires are of dilferent tliickness (they arc obviously the 
same length), have a pupil come up and examine the wires. 
(Measure them with a micrometer, if one is available.) 

Since the only differene{' between the wires is tlieir material, differ- 
ent materials must have diOercnt resistance. A piece of nichrome 
wire has more resistance than a piece of copper \\ ire of similar 
lengtli. 

Substitute the following for the resistance board used in the 
previous demonstration: 



' 



Ntchroo^ie Luire co\\ 



v 




Heat the coil of nichrome wire and have tlie class obser\'c the 
decrease in current. Develop the generali/atioii: The resistanct* of 
a wire inereast^ as its tein[»erature increases. (Show the same 
effect with otluT metal wires, e.g., iron, steel.) 

CluillavJ,e the class to explain u hat mi^^lit happen to titc resistance 
of a wire as its tcntpcrature is decreased. Use the f()lh)it inii ^raph 
to illustrate the decrease in resistance \ciih decrease in temperature. 



7 ^ Vercj lotu 



Ve<4 h;<:jh 



T/ie special science that deals itifh low temperatures is calk 

CRYOCE.VICS. 



Summary 

1. How is it possible for two wires of the same length and diamete 
to have different resistance? 

2. What happens to the resistance of a wire when it is heated? 



Homework 

1. Which material would be better for wiring a house: nichromc wir 
or copper wire? Why? 

2. What happens to the resistance of the filament of a light bull 
after the current is turned on? Why? 

3. Make a report on one of the foUotving topics: 
a. Cryogenics b. Super Conductors 



Materials 

Resistance board 
3 ft. coil #22 nichrome wire 
6, #6 dry cells 
Demonstration ammeter 
Nichrome wire #22 (2 ft. length) 
Copper wire #22 (2 ft length) 
Miniature lamp base with IViV lamp 
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2 iron stands with clamps 
Solid glass rod (2 ft long) 
Bunsen burner 
Assorted wires with clips 



6. HOW IS ELECTRIC CURRENT MEASURED? 



Outcomes 

• Electric current is ineasurctl in amperes, 

• The ammeter is used to measure electric cv\rrcut. 

• Ammeters are coniiectecl ju series with the current they measure. 

Mofivdtion 

Ask the class to imagine the flow of water in a pipe. Draw, or use a 
transparency of, the suggested diagram. List the parts of a water pipe 
system on the board and have the class compare them to the parts of 
an electric circuit. 

Water Pipes Electric Circuit 
Pipes Wires 
VaKc Switch 
Water Electrons 
Water wheel or turbine Load 

Developmenf 

L Challenge the class to think of soiuc things that are measured in 
a system of water pipes. If the class does not suggest the amount 
of water flowing, the teacher may suggest it and place it at the 
bottom of the diagram shown. (If the class suggests pressure, add 
it to the chart but tell the class it is the topic for the next lesson.) 

2. Display an ammeter in a simple scries circuit. Draw an analogy 
between the water flowing in a pipe and the flow of electrons in 
a wire. Diagrams, such as the following, may be useful (Use the 
standard symbol for an ammeter.) ^/TV 
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Ask the class to siin.ti4'st how iimcli water iiiit^lit hv (hnvini^ past 
iiiiy point ill the pipe h\ a sivoiu!. Answvrs siuli as ouv gallon prt 
stvoiul aiul 10 ((iiaits per sm>iul shoirlc! be eneourageil. Hefer to 
the eleetrie eimiit aiul point out that the How of eleetrons past a 
^iveii point ean he nieasnreil. Tin.' unit ol electrie c\urent is called 
the ainiJere. 

Write these senttniees on the l)0;irci: 

Electric currents are measured in units called amperes. 
Annncters are used to measure electrie currents. 

3. Display several ammeters. Point out to the class the various ranges 
available on these instrmiients. One connnonly available nuxlel ha: 
three rangesi 0-3 amps, 0-15 amps, and 0-30 amps. 

4. I'Aphiin the advantav;es of an anumtiT with several ranges. Usiuj 
a large demonstration anniu'ter, demonstrate the difTienlty in meas 
uring small currents on u scale with a large range, for example 
lla auipert^ on the 0-30 range. 

5. Place this diagram on the hoard: 



Ask the class to identify the circuit in which the ammeter nicaj 
ures all the current coming out of tiie dry cell. During the di* 
cussion that follows establish that ammeters tmist always be place 
in series with the currents that t!iey measure. 

Sumnnary 

1. .\n annncler has the fnllowin'^ ranges: 0-3, 045, and 0-30 ampere 
Which tAUifr should \ou use to measure a current of Vi amper 
2 aujperes, 10 amperes? 






2. From memory, hwv the class fill in the blanks in the table; 



Watkr System 


Electric Cif^currs 


Pipes 






Switch 


Water 






Load 


Rate of flow (gal. per sccj 





Homowork 

I. Using the diagram of an anv 
meter, answer these (luestions; 

How much current is flowing 
if the ammeter is on the 

a, 0-3 range _ 

b. 0-15 range 

e. 0-30 range ? 



2. Show in a neat diagram how to connect an amn^eter to measure 
the current in each of these circuits: 





Current I, 




vlaterlals 

5e\"eral ammeters 2, #6 c?ry ceils 

L.argc demonstration ammeter Assorted wires with clips 

Vliniaturo Janip in base (small electric motor may be substituted) 



7. HOW IS ELECTROMOTIVE FORCE MEASURED? 



Outconnes 

• Electromotive force is measured in volts. 

• Electromotive force is measured with a voltnieler. 



Motivation 

Demonstrate sotne of the effects 
of high voltage. Set up an induc- 
tion coil with a Jacobs Ladder: 



Demonstrate the Tcsla Coil. 





Compare the effects produced by these instruments to those produced 
by a conventional #6 dry cell. Show how a tiny spark may be pro- 
duced by the dry cell when a wire is snapped against one of its 
terminals. Challenge the class to explain why the spark from the high 
voltage instruments is able to nio\c so much further than the spark 
from the dry cell. 



Development 

1. Review the concept: An electric current is a flow of electrons. En- 
courage the class with questions, such as, *'\Vliat jnakes the elec- 
tron move?" Elicit the conclusion that something must be pushing 
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the electrons, The harder they are pushed, the farther they will 
move through the air surrounding the instruments shown. 

2. Explain to the class that the force which makes the electrons move 
is called the electromotive force. Eleclroniolive force is usually 
abbreviated EMF. 

3. Set up a simple series circuit and measure the EMF of the dry 
cell. Allow a pupil to read the voltmeter and compare its reading 
with the printed voltage rating on the dry cell. Define the volt as 
the unit of EMF and then explain that the voltmeter is used to 
measure EMF. 

4. Draw the synil>ol for the voltmeter on the board. 

5. Display a voltmeter that has several ranges. Have the pupils draw 
on their experiences in reading ammeters to account lor the differ- 
ent numbers on the scales. 

6. Have the pupils opcfi their notebooks to the comparison of electric 
circuits and water pipes noted in previous lesson. Challenge them 
to explain what supplies the force in a system of water pipes 
(a pump), what supplies the force in an electric circuit (the dry 
cell), and what is similar to water pressure (EMF). Make sure 
the pupils enter these comparisons in their tables. 

7. Set up a simple circuit with two dry cells in series. Have the class 
predict the total EMF of the two cells (3V). Measure the EMF 
to allow them to verify their predictions. Conclude that when dry 
cells are connected in series, the total EMF will be the sum of 
the EMF batteries. 

8. Rewire the dry cells in parallel. Have the class predict the total 
EMF of this combination (IVavolts). Measure the EMF and 
establish that when dry cells are wired in parallel, their total EMF 
remains the same. 

Summary 

1. What is the name of the force that makes the electrons move? 

2r Irt what unit of measure is electromotive force counted? 

3 O "pumps" the electrons in an electric circuit? In parallel? 
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Homework 

1. Why doesn't the electrkity in your house make large sparks in the 
electrical outlets? 

2. What is the name of the instnunetit that is used to measure E\iF( 

3. Show how four dry cells could be connected to produce the follow- 
ing EMFS: Wz volts, 3 volts, 4V2 volts, 6 volts. 

Mdteridls 

Induction coil and Jacobs Ladder 

Tesla coil Demonstration voltmeter 

2, #6- IViV dry cells Miniatiij:e lamp in base 

Voltmeter Assorted wires with clips 

8. HOW CAN THE CURRENT \H AN ELECTRIC 
CIRCUIT BE INCREASED? 

LABORATORY LESSON* 

Outconnes 

• When the EMF in an electric circuit is increased, the amount ol 
current increases. 

• When the resistance in an electric circuit is decreased, the elcctri< 
current increases. 

Motivation 

Challenge the class to suggest ways to increase the amount of curren 
in an electric circuit. 

Oevelopnnent 

1. Tell pupils that today's experiment will help find ways to increase 
the electric current in a circuit. 

2. Distribute the equipment and Worksheets. 



Q *cc two periods for completion 



Homework 

1, Answer questions 1-6 on yovir Worksheet. 

2. Write a lab report based on today's oxperhnenl. Be sure to include 
neat, accurate drawings of all the electric circuits used. 



Problem: How can ihe current in an electric circuit be increased? 

Materials 

Ammeter 

2, #6 dry cells 

2 miniature lamp bases with \W bulbs 
Switch 

Assorted wires with clips 
Procedure end Ohsenaiiotis 

(Be sure to hav/e the teicher check your circuits before you close the switch.) 
L Set up this circuit: 



a. Be sure the ammeter is on the 0-3 range. 

b. Have the teacher approve your circuit. 

c. Close the switch and record the reading oi the ammeter and the brightness 
of the bulb» 

(If the ammeter neetiJe moves in the wrong direction, reverse the wires 
connected to the dry cflls.) 



( May bk duplicated for use by pupils) 
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TAHLt OF OasFHVAHONS 



Dry Colli 




Loads 




Lamp; Diin/Nornial/BriglU 


I 




2 liinips 






1 




1 la nip 










2 lamps 






2 




\ lamp 








2. Set up this circuit. (Remove 

one lamp from the circuit ~* 
used in #1.) 



Close the switch and record the residing of the ammeter and the brightness 
of the bulb. 



3, Set up the circuit (Be sure 



the dry cells are connect u ~ 
in series,) 



CD 
CD 



Close the switch and reenni the reading of the anuneter and the brightness 
of the bulb. 



4. Set up the foUosving cir- 
cuits, (Remove a lamp 
f/oin the circuit used in 
\o. .3.) 



<2> 



c: 



Close the switch and record the reading of the ammeter and the brightness 
of the lamp. 
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Conclushns 

Refer \o your lable of observations to answer the following (iuestiom: 

I. WIkU happened to the electric turrent iix the circuits \sith 2 lamps when the 
FAIK wiis increastil from VzV to iV? 

L What hapiKnetl to eWtrie c\irrent in eircuils with 1 thy coll when the number 
of himps was decreaseU from 2 to 1? 

3. What hapix^ned to the elevtrie current wlien the EN!F was ih^ibled (from 
to .3V) and the resistance was also doubled? 

r How can the current in an eledric circuit l>o increased? 

a b 

). How can the current in an electric circuit he chv i eased? 

a b. 

3. How- is it possibie to increase the KMF in an electric circuit and not change 
the current? 



REVIEW AND REINFORCEMENT (1—8) 

Vote: It is left to the instrnclor to select the most snitabJc of the 
following selections fur review anci reinforcemeiU. 

Parallel Circuits 




If wires ciur\' too niucli current, ihvy got vvanu or liot. "Octopus* 
circuits add parallel resistors, and extension cords get wartn. Illustrate 
this with tlie demonstration on preceding page: 

Emphasize 

1. Hiding cords under rugs may be dangerous because the heat o: 
the cord may cause the kindling temperature of the rug to b< 
reached. 

2. Proper fusing is essential. 

3. Extension cords must have wire thick enough to carry the curren' 
intended. 

CURKt:NT AND V^OI.TAGE 

Make a w^t cell (zinc — copper). 
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Measure the current and voltage produced by tJie cell. Anticipate J 
voltage of about one volt with small currents. 

Topics for Repcrls 

Thomas Alva Edison Alexander V'olta 

George Ohm Benjamin F'ranklin 
Andre Ampere 

Problems 

Show, with the aid of a circuit diagram, how you would wire the 
lidUs in a 3-room apartment 
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MAGNETISM 



9. WHAT DO WE KNOW ABOUT MAGNETS? 
Outcomes 

• Magnetic n^aterials include iron, nickel, and cobalt. 

♦ NIagnets arc strongest at the poles* 

♦ Like magnetic poles repel; unlike magnetic poles attract 

• Magnetism is not affected by nonmagaetic materials. 



Motivation 

Place these materials on display: 




Challenge the class to predict which of the materials will be 
''racted to a magnet. Record their predictions on the board* Test 



fheir suggestions by placing a magnet near each object. The papei 
is placed over the iron sheet to emphasize the need for careful 
observation. 



iron. 



Development 

1. From the motivation, identify three magnetic materials: 
cobalt, nickel. 

2. Challenge the class to suggest a method for finding out where 
magnets are strongest. One method is to place a set of paper clipj 
in a row and lower a bar magnet on them. Most of the clips wil 
be held at the ends of the magnet. Identify the places on a perma 
nent magnet where the magnetism is strongest as the poles. 





3. Ask the elass to suggest a method to find what effect the poles o 
the magnets have on each other, One method is to suspend th< 
magnets by threads and observe their behavior, 




Caution: Make frure 1hflt tt\e 

at a fiuffictent dl^fertce 
from 1he Kirt<5 ^^t*d to 
duct, thfc effect of iUt lror\ 
support on ih* mikjret. 



Label the poles of the magnets "north" and "south" and recorc 
how they affect each other. 

poles (n-n, s-s) repel. Unlike poles (n s) attract 
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4. Set up this demonstration: 




p/Pd per clip 
^Thread 




Wood bloc^ 



Place various materials listed in the motivation between the paper 
clip and the magnet to show that only iron, cobalt, and nicke! 
affect magnetism. 

5. Display magnets of different strengths. Be sure to include an alnico 
rnagneL Exphin to the class that the strongest tmgnets are made 
of the metals Qluminum, nickel, atxd cobalt. This mixture of metals 
{alloy) is called "alnico*' 

Summary 

1. Which metals are affected by magnetism? 

2. Where are permanent magnets strongest? 

3. What rules do magnetic poles follow? 

4. Which metals affect magnets? 

5. What is alnico? 

Homoworic 

1. Test a nickel (3^) to see if it is made of nickel. 

2. How can you use a pair of magnets to prevent a door from closing? 

3. Investigate the kitchen of your home and report on how magnets 
are used as household aids. 
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Materials 



Class plate 

Chalk 

Paper clips 

2 bar magnets 

Iron stands with clamps 

Thread 

Ahiico magnet 
Wood block 
Assorted magnets 



Metals: 

Nickel (S-1, #10-7728) 

Lead (S-l, #10-76 38.01) 

Iron (from metal shop) 

Zinc (L I, #10.7948a02) 

Tin (S-l, #10-7008) 

Cobalt (S-l, #10-7528) 



10. HOW CAN MAGNETS BE CREATED AND DESTROYED 

LABORATORY LESSON 

Outcomes 

• We can make magnets by induction and by stroking magneti 
materials witli a strong magnet in one direction. 

• A magnet can be destroyed by heating, hammering, or nibbing i 
many difTerent directions with a strong magnet. 

Motivation 

Display several commercially made items containing magnetst toy 
knife holders, etc. Challenge the class to explain how the magnets i 
these items were made. Today's lab will help answer this and otht 
questions. 

Development 

Distribute Worksheets and tnaterials. 
Homework 

L Answer the questions on the Worksheet. 

2. Write a report based on the experiments you did today. 
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Materials 

Assorted coninU'iL'iully uiudo itnns tuiuaiiiing pcnnaiK'iit inajL^iieis. 

( NfAY DK DUPLICATED FOR USK DY PUPILS ) 
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Problem: How can magnpfs be created and destroyed? 



Materials 

3 pieces of steel wire 
AInico magnet 
Alcohol lamp 
Pliers 

Procedure and Observations 



Wood block 
Hammer 
Paper clips 
Soft iron nail 



1. Try to pick up ihc paj>er clips with the iron nnil. \ow place the alnico magnet 
near the nail (but not touching it) and try again to pick up the clips. 

Is the nail magnetized? 

Is the nail pennanently magnetized? 

Magnetism produced this way is called induced magnetism. 

I. Rub the three pieces of steel wire about 30 times on one end of the magnet. 
Make sure you rub in only one direction. 



Try to pick up the paper clips with each wire. 
Were the wires magnetized? 



N 



\ 
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Take one of the magnetized wires and rub it vigorously in both directions with 
the magnet. Test it for magnetisni with the paper clips. Record your observa- 
tions. 

Note: Be sure that the pajx?r clips are not already magnetized by testing to 
see if they attract other objects, e.g., other paper clips. 



4. HoMins the scam J inn^iirli/ovl wire with the plUrs, licat it for about ihre 
minutes in the Hamo of tla' ala)lM)l lamp. Test the wire for magnetism an 
record your observations. 

5. Place the thirJ wire on the \s'ooclen block and strike it repeatedly with th 
hammer. Test tlie wire for magnetism and record your observations. 

Conclusions 

1. Describe two ways lo change nonmagnetic iron into magnetic iron. 

2. Describe three ways tn demagnetize iron (destroy its magnetism), 

3. How can yon magnetize a pair ol stissuib? 

4. How* can you demagnetize a screwdriver? 



11. HOW MAY WE EXPLAIN MAGNETISM? 
Outcomes 

• It is beiicvcd that magnets consist of small parts or domains, eacl 
of which has magnetic properties. 

• A magnet is produced when the domains are properly aligned. 
» Disarranging the domains destroys the magnet. 

Motivation 

Display a 4" length of magnetized steel wire. Use a demonsiratioi 
compass needle to show that it has north and south magnetic poles 
(An unmagnetized length of wire will attract both poles of a compas: 
needle. This may be demonstrated.) Challenge the class by asking 
*'Can a magnet be demagnetized by cutting it into small pieces?"* 

Note: Repulsion is a test for magnetism, 
Development 

1. Cut the magnetized wire into two equal parts and have a pupi 
test each part with the compass. Divide each half of the win 
again and have a member of the class test each piece for magnet 
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ism. Elicit tlie fad that \i \vc continue to cut tlic wire into smaller 
and smaller pieces, each piece is still a magnet. The smallest part 
that would be a magnet is called a domain. Write domain and its 
definition on the board. 

Fill a small test tube half full of iron filings. Ask the class to 
imagine that each individual iron filing is a domain. Have a pupil 
test the test tube of iron filings for magnetism. 

Review methods of producing magnetism. Have a pupil magnetize 
the tube of iron filings by stroking it about thirty times, in one 
direction, with an alnieo magnet. 

Have a pupil test the tube of iron filings for magnetism. Shake the 
tube of filings thoroughly and have it tested again. Challenge the 
class to explain the results of the experiment. During the discus- 
sion, an enlarged drawing of the test tube may be useful. 




5. Use a commercial magnet model to reinforce the concept that 
when magnetic domains arc arranged in an orderly fashion, mag- 
nets are stronger than when their arrangement is not orderly. 



^ j ^ \ 

- / t ^ 


Weak 




StTon c3 
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6. Challenf^e the class with the question, *'Do ijou think there is a 
limit to the strength of an iron ma^^net?'' When the doiuains an 
petfecthj aligned, the magnet has reached its vwxitmim strength 

Summary 

1. What is a iiiagnotic domain? 

2. What nnist bo done to ihv inagnetic domains to produce a nmgncti 
»3. Why does striking a magnet destroy its magnetism? 

Homework 

1. Two bars of iron are the same size and shape. One of the bars i 
a strong magnet^ the other a weak one. With the aid of a dia 
gram, explain how this is possible. 

2. Explain how a compass is used to tell whether or not a bar o 
iron is a magnet. 

Materials 

Magnetized steel wire (4") Iron filings 

Demonstration compass Small test tube with cork 

Model of a magnet (S-l, 14-1668) 

12. WHAT IS A MAGNETIC FIELD? 

LABORATORY LESSON 

Outcomes 

• The space aronnd a magnet is ditTerent from ordinary space. 

♦ Lines of force are concentrated at the poles of a magnet. 



Motlvafion 

Place a bar magnet on the stage of an overhead projector; cover th 
magnet with a slieet of acetate sn^jported by small blocks. Sprinkl 
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iron hiings over the slu'tt to show the magnetic field of the bar mag- 
net, rap the celluloid sheet lightly fo show how this improves the 
alignment of the iron filings. Identifv the lines formed as *1ines of 
force." 



Development 

1. Tell the stuJeuls ihiit they will investigate the space around differ- 
ent magnets and groups of magnets in today's laborator)' lesson. 

2. Distribute Worksheets and materials. 

Cautiox: Small objects or powders, such is iron filings, should 
be used curefully to avoid getting them into pupils* 
eyes. 

Honnework 

1. Write a report based on today's experiment. Include drawings of 
all the magnetic fields you investigated* 

Materials 

Overhead projector Iron filings 

Acetate sheet Small wood blocks 

Bar magnet 




(May nE duplicated for use by pupils) 
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Problem: What is a magnetic fieJd? 
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Materials 



5x8 index card 2 bar magnets 

Saltshaker containing iron filings 1 horseshoe magnet 

Small wooden blocks to support index card 

Procedure and Ohservatiotis 

1. Using the method youf teacher c!cn'iOiistrAted| investigate (he following mag- 
netic fields: 

1 bar magnet iN H 

1 horseshoe magnet (i T^'^ 

2 bar magnets apart -south poles facing each other [N . il IS.^ > 

2 bar magnets apart-north poles facing each other lA^^i j^lri QESIS 
2 bar magnets apart-north pole facing south pole CH^X Al 



Note: Make a drawing of each field you Investigate and pour the Iron filings 
back into the shaker after each investigation, 

Corxclusions 

1. Why can a horseshoe magnet lift more than a bar magnet of equal magnetic 
strength? 

2. How does the magnetic 6etd of the south-south pole crinibinAf>nn Hiffer from 
the north-south pole arrange nwnt? 

3. How can you tell from the pictures of the magnetic field whether the magnets 
are attracting or repelling each other? 

4. Where are the lines of force of a magnet concentrated? 



13. WHY DOES A COMPASS NEEDLE POINT IN A 
NORTHERLY DIRECTION? 

Oufcomes 

• The earth acts as a huge magnet. 

• Magnetic compasses respond to the earth s magnetic field. 

• Magnetic compasses must be isolated from magnetic materials to 
operate properly. 

O 
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Motivation 



Distribute small compasses and paper arrows to each group of two 
pupils* Ask the class to place the compass on top of the paper arrow 
and then to turn the arrow until it is pointed in the same direction 
as the compass needle. 





-J— 



Dovelopmenr 

1. Ask the class to make as many observations as possible concerning 
the direction that the arrows are pointing in. The following may 
be observed: 

a. All arrows poiiU in the same general directions. 

b. Generally, the arrows paint in the north-south direction. 

c. Some arrows are out of line. 

The class's observations should be listed on the chalkboard. 

2. Challenge the class to account for their observations. To develop 
explanations, jou might demonstrate the effects of a magnet and 
a piece of iron on a magnetic compass. 



Observations 


EXPLANATtOSS 


Demonstration 


All the compass needles 
point in the same general 
direction. 


The earth atts as a huge 
magnet. 


Hold a bar magnet over 
a large demonstration 
compass and observe the 
alignment of the needle. 


The compass reedles arc 
poinh'ng in a north-south 
direction. 


The earth has north and 
south magnetic poles. 


Show how the south pole 
of a compass points to 
the north pole of a 
magnet 


Some arrows are out of 
line. 


Iron, cobalt, and nickel 
placed near a compass 
will disturb the magnetic 
needle. 


Hold some iron near a 
large compass. 
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Summary 

1. With the aid of this diagram, review how the earth acts like a 
huge magnet. Note tliat the magnetic pole of the north does not 
coincide with the geographic North Pole. 




The u<M"th poU ^ rt%2 

\ type pok 
u/iiKh ib 

hemisphere 



Hciiti«>ph4ve 



Homework 

1, Explain why a magnetic compass needle does not point to the 
geographic North Pole. 

2. What condition must be present on Mars to make possible the use 
of a magnetic compass? 



Materials 



Paper arrows 
^'"^"'^^ic compass 



Bar magnet 

Demonstration compass 



14, HOW CAN WE MAKE A MAGNET WITH ELECTRICITY? 



Outcomes 

# A wire carrying an electric current is stirroinuled by a magnetic 
field. 

• The polarity of an electromagnet depends on the direction of the 
current. 

Mofivdtion 

Tell the class that in 1819 a Danish professor named Oersted made a 
very Important discovery. Explain that you are going to duplicate the 
experiment that he did and that they are to see if they can explain 
what Oersted discovered 

Development 

1. Make a large loop {about 15'" diameter) of bell wire. Connect 
this loop to a switch and two dry cells connected in series. Center 
a large demonstration compass in the plane of the uire. 




For each of the demonstrations have the pupils list their observa^ 
lions; 



Demonstration 


Observation 


Close switch 


Compass needle moves 


Open switch 
O 


Compass needle returns to its original 
position. 



2. Challenge the dass to tliink of a scietttifie explanation for thci 
observations. Assist them in thinking through the series of event 
as follows: 

a. When the switch is closed an electric current flows. 

b. While the current is flowing, the compass needle is disturbed 

c. The compass responds to magnetic fields and forces. 

d. The electric current is causing a magnetic field. 

c. When the current stops, the magnetic field should stop, 
f. This actually happens, and the needle returns to its origina 
position. 

3. Help the class gencrahzc from this demonstration that when ai 
electric current flows, a magnetic field is created. This is wha 
Oersted's experiment showed. 

4. Explain liow the electromagnet is based on the above principle 
Construct a coil of about 30 turns of bcU wire. Connect the electro 
magnet in series with a switch and two dry cells. Open and closi 
the switch to show how the magnetism of an electromagnet cai 
be turned on and olf. Add an iron core and repeat the demonstra 
tion. 

5. Diagram the electromagnet on the board and label its parts. 




6. Place the end of the electromagnet near a compa$,$. Close th 
switch and record which emt of the compass is attracted to ih 
magnet. Reverse the direction of the electric current {reverse th 
wires on the dry cell). Repeat the experiment and challenge th 
class to draw concUmons, When the electric current is reversed 
the polarity of (he magnet is reversed, 
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jmmary 

What did Oersted discover about electricity and magnetism? 
What arc the parts of an electrotnagiiet? 

What happens to the polarity of an electromagnet when the elec- 
tric current is reversed? 

omework 

What advantage does an electromagnet have over a permanent 
magnet? 

Draw a labeled diagram of an electromagnet with 10 turns. 

An electromagnet attracts the south pole of a compass. How can 
you make the electromagnet attract the north pole without moving 
the compass on the magnet? 

Idterials 

#6 dry cells Switch Bell wire 

emonstration compass Iron core 



HOW CAN WE AAAKE AN ELECTROMAGNET 
STRONGER? 

gtcomes 

Increasing the number of turns increases the strength of an electro- 
magnet. 

Increasing the current in the coil increases the strength of an 
electromagnet. 

Increasing the amount of iron in the core increases the strength of ' 
an electromagnet. 

ofivafion 

isplay a small electromagnet (about 20 turns and 1 dry cell). 



Explain to the duss how wrcikotl uulomobilcs and other large pi 
of scrap iron arc liftetl b>' electromagnets. Challenge theni to sug 
ways that an electromagnet can be made stronger. 

Development 

L List the class's suggestions on the board. After each sngges! 
ask the class to give ways of testing each snggestion. 
Notk: Do not accept suggestions, such as *'makc it large.'* 
responses of this type, ask "How?", "What part?*', "V 
materials do yoii need?'* 

2. Aniong the suggesliom the following should be elicited: 

a. Increase the number of turns 

b. Increase the current 

c. Enlarge the core. 

Have the pupils come to the front of the room and prepare elc 
magnets to test the various suggestions. You can test the stre 
of the magnet by counting the number of paper clips it will 
up and hold. A table such as the one below^ may be developed! 



ELECTRONiAGSET 


Dry 
Cells 


Core 
(Kails) 


No. Of 
1 


Clips Pi< 
2m) 


:keo Ui 


20 turns 


1 


1 








40 turns 


1 


1 








20 turns 


1 


1 








20 turns 


2 


1 








20 turns 


1 


1 








20 turns 


1 


4 









3. Encourage the class to draw' conclusions based on the experii 
The following should be developed and listed: 

a. Increasing the number of turns increases the strength c 
electromagnet 

b. Increasing the voltage increases the current in the coil 
increases the strength of an electromagnet. 
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c. Adding iron to llic cort* iiKroasrs ihc strength of an electro- 
magnet. 

Display dismantled bells, buzzers, loudspeakers, etc., and identify 
the electromagnet in each one. 

immary 

ale 3 ways to increase the strength of an electromagnet, 
omewofk 

Find 3 electromagnets in use in your home. Explain what each 
one does. 

Is a permanent magnet useful for moving scrap iron? Why? 

Two electromagnets arc identical in all respects except that one 
is wound with thick copper wire and the other with thin copper 
wire. Which one will be the stronger magnet? Why? 

HiXT: Look back into your notes on the resistance of wires, 
aterials 

per clips 2, #6 dr>^ cells 

sorted bells, buzzers, loudspeakers, etc. 2 soft iron nails 



HOW CAN A MAGNET BE USED TO MAKE AN 
ELECTRIC CURRENT? 

LABORATORY LESSON 

jfcomes 

When a magnet moves inside a coil of wire, an electric current is 
induced. 

The induced current may be increased by moving the magnet 
through the coil more quickly. 



♦ The direction of the iruluced current depends on: a) polarity 
the magnet; b) direction the magnet is rnoving. 

Motivation 

Challenge the class: "\Vhy is a large available supply of elect 
current needed?" The discussion that foHows should indicate ' 
need for a source of electricity other than dry cells. 

Development 

L Demonstrate the operation of a hand gcnen^tor. Tell the puj 
that today s lesson will help them learn hosv the generator operal 

2. Distribute Worksheets and materials* 
Homework 

Write a report based on today's experiment. Be sure to include y< 
table of observations and >'our conclusions. 

Materials 

Hand generator 

( May be duplicated for use by pupos) 



LABORATORY WORKSHEET— PHYSICS: LESSON 16 

Pfohletn: How can a maRnel be used to make an electric current? 
Materials 

Coil of wire v,'ith 50 turns Galvanometer (center needle type) 

Alnico magnet 

Procedures and Ohsen^iions 

1. Connect the coil of wire to the galvanometer. Using an alnico magnet, tr 
generate a current in the coil. 

Note: The gaKanometcr is a \cry sensUive, delicate type of amm 
Handle it with great care. 

o 
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2. The foHowing e^iixrimriils arr clone hy moving the niaj^nel back and forth 
in the coil of M ire. IVrfonn ihise CNpcrijuonts nnd record your ohscrvations: 



EXPEBIMENT 


CalvanomitTkk Hkadevc 


DiPECTiov OF Deflection 


N P in rapidly 






O 0 in slosN ly 






R L at resl in a^il 






T E out rapidly 






H out slovvly 






S P in rapidly 






0 O in slcss ly 






U L at rest in coil 






T K out rapidly 






if out slowly 







Conclusions 

1« How is an electric current made without UMng a dry cell? , 
2* How is the electric current induced in the coil increased? 

3. Give two ways to ch.mge the tlirection of the induced currcEit. 

4. Under what conditions will a magnet and a coil produce no electric current? 

5. An aiterrutting vurrcni is otic that dumf^rs dirvctiou rcpeoicdiy. How can you 
use a ma^iuf utul coil to produce m aUcruatiug currenf? 

6. Imcstiiinte the effects of 

a. increasing the nttmbir of funis of the coil 

b. using a stronger mognct 



17. HOW CAN ELECTROMAGNSTISM BE USED TO 
INDUCE ELECTRICITY? 

Outconne 

♦ Moving magnetic fields may itiducc electric currents in nearby coils. 
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Mofivaflon 

Recall from i)rcvioiis lessons how an dcctroinagttct \v«is made. VA'u 
from the pupils that the flow of current in a coil of wire induced 
magnetic field around the core. 

Development 

Construct and display the apparatus in diagram A which follows. C 
attention to the insulation on the wires and to the fact that tliere is 
direct connection between the electric circuits. Close the switch a 
challenge the class to accoiuit for t!ie momentary current in t 
secondary circuit. 

1. Draw* a labeled diagram of the apparatus. Identify the primr 
circuit as the one with the source of electric current (dry eel 
and the secondary circuit as the one with the induced current. 

2. Allow* the class time to advance theories to account for the niom< 
tar>' current induced in the secondary circuit. During this disci 
sion the need for further investigation should arise. If it docs n 
ask tlic class to suggest additional experiments with this apparat 
The following should be included in the suggestions: 



iNVfciiTlCATIOS* 


Calvaxometer Readisc 


Direction or DEFLEcrno 


Open circuit 






Close switch 






Closed switch 






Open switch 







3. The fo]loN\'ing analysis of the behavior of the circuit may 
elicited; 

a. Open circuit 

1) No current in the primary circuit 

2) No magnetic fields present 

3) No current in the secondary circuit 

O 
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Primary coH 6econdQr*y coiJ 



b. Close tlic switch 

1) Electric current flows in tlie primary circuit, 

2) A magnetic field begins to form around tbe iron core. 

3) The magnetic field is moving outward. 

4) The moving magnetic field induces a current in the second- 
ary coil. 

5) The galvanometer records the momentary current in the 
secondary coil. 




c. Closed circuit 

1) A steady current is flowing in the primary circuit. 

2) The magnetic field around the core is fully developed and 
IS no longer growing or moving. 

3) Since there is no moving magnetic field, there is no induced 
electric current in the secondary circuit and the galvanom- 
eter has returned to zero. 
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d. Open the switch 

1) The current in the primary circuit stops. 

2) The magnetic field around the core moves inward (cc 
lapses), 

3) The moving magnetic field induces a current in the secon* 
ary circuit. 

4) Since the magnetic field is now moving inward instead ' 
outward, the momentary electric current should also chanj 
direction, 

5) The galvanometer records the predicted current. 

Note: Stress the fact that each time the switch is opened and close 
the cycle is repeated; demonstrate this. 




Summary 

L Repeat the original demonstration and ask the class to retrace tl 
steps of the explanation. 

2. How can an electric current l>e induced in a secondary coil? 



Honoeworic 

h Define primary* coil and secondary coil. 

2. What happ^")^ iii the secondary coil when the switch in the pri- 
mary coil is closed? Why? 

3. Why was the galvanometer needle deflected only wlien the switch 
was opened and closed? 

Maferials 

Large galvanometer with a zero center 

Soft iron core 

Bell wire 

2, #6 dry cells 

Switch 



18, HOW DOES A TRANSFORMER WORK? 

Outcomes 

♦ Transformers operate on alternating current. 

# The induced voltage in a transformer is related to the number of 
turns on each coil. 

Motivafion 

Set up the following circuit: 



yHftt\c\ C|Ci-i<.rotor 



Sc con daw cVcvi'it 



3 
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Identify the piirls of llie eireiiit ami call attention to the fact that tl 
transformer is similar to the induction coil used in the previous lesso 



Review quickly tlie conditions under which a \oltage is induced 1 
a magnetic fiekl Challenge tlie class with this question: "Since the 
is no switch in tlie priuKuy circuit, will a \oUage be induced in tl 
secondar)' circuit when the hand generator is turned?" 



Development 

1. After a short discussion call a pupil and have him turn the har 
generator slowly. Ask the class to record their observations; ha^ 
a pupil keep a record of the results on the board. 

2. Call attention to the movement of the voltmeter in the prima 
circuit. Point out that it moves back and forth, showing that t 
voltage and current are always changing. Elicit that the continua' 
changing current leads to a continually changing or moving ma 
netic field. This moving magnetic field induces a voltage in secon 
ary circuit. 

3. Identify the changing current in the primary circuit as alternati 
current or AC 

4. Repeat the demonstration and review the items No. 1 - 3. 

5. Set up the following apparatus: 



Diss«ctablc 



AC VoWVYiQitev' Co-t 



0 




0 



e 





lOturns 



20 turr>^> 



Draw a labeled diagram of the apparatus on the board. 



i. Use various comhiiniHons of toils on tlio disscctible transformer 
to illustrato ihci tlifforent combiiuilioiis of turns give different 
voltages in ttie secondary circuit. Introduce the idea of a turns 
ratio. The follo\\ ing chart nmy he useful. 



Primary 

\'OLTACE 


SfcXONDAIW 

N'oLTAc;t; 


XcMbtH OK Tlhns 

IN* THE PlU.NtAHV 


XuMBFR or TchNs 
IN* TUfc: Sf.condahv 


TCKNS 

Ratio 































































Turns ratio = rmnilxr of turns in the secondary 

tlividccl by the nuniher of turns in the primary. 



. Establish the generali/ation that the turns ratio tells how much 
the transformer tnultiplies the voltage. 

unomary 

. IIow does AC differ from the direct current obtained from a dry 



Demonstrate the spark from a Teshi coil Ask the class to use what 
they learned today to explain how it steps up 110\' AC to 
20,000V DC. 



The doorbell in most homes operates on dV, but the house current 
is approximately 120V , 

a. What instrument is used to change 120 volts into 6 volts? 
h, What should the turns ratio be? 



cell? 



lomework 
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2. A transformer lias ii turns ratio of 1;1. If the voltago in t!ic pri- 
mary circuit is 7 \'olts, wliat is the volt<ige in the sccontluy 
circuit? 



Materials 

Disscctiblo transformer (S-1, 14-202S) 

2 DC \'oltmeters, center needle type (0420V) 

2 AC voltmeters, {0-120V) 

Hand generator 

AC power supply (6-12V) 

Assorted Nvires 

Note: When measuring currents and voltages, always begin tin 
measurements using the highest range available on the instru 
ment. 



REVIEW AND REINFORCEMENT 

Note: The instructor may select the most suitable of the suggestion 
for re\'ie\v and reinforcement. 



Demonstrations 

1. Show the mag- 
netic field around 
a conductor. 



Review: 



a. 
b. 



Lin(\s 



of fo 



UlieneN'er 
electrons 
move, a mag- 
netic field is 
created. 




Ffom A SouTfebook for tht ?A>iJ 
Scuncf i. Jwph, e^ i\ , page 5 
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Dip the ^nds of Iwo cylindrical alnico magnets into Iron filings. 
Bring like poles within IVi^' and unlike poles lo the same distance. 
The pupils will sec a three-dimensional representation of the mag- 
netic fields. They wilt unify their concepts of linos of force, 
magnetic fields, and laws of poles. 

Make a demonstration galvanometer. 
Sources: 

Part III, i\YS General Science Handbook, #3220 
S-l, 14-205S 

O.K. Xfagnetism Kit (Reference: Unit EM 521, 550) 




Have students recall their experiences using ammeters and volt- 
meters and have them locate electromagnets in dismantled meters, 
if available. 

ilms (BAVI) 

'agnetistn { 13 min.) 
'agnelism (11 min.) 



Magnetism ami Eleciricittj (17 min.) 
Story of Magnetism (20 miii. — color) 



0 
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Pro|ect 



BuiUl an olottric bw/zer. Adjust ihc l)U//or for inuviiiuim perfomianc 
by aclj\isthig tlir gap bctwotni ilw contacts and llic top of the elcctrc 
magnets. 




Contoct 



Wood bo,^^- 



Iron &cr€u/ 



i 



HEAT 



\9. HOW DOES HEAT AFFECT THE SIZE OF MATTER? 



Outcome 

• When matter is heated, it usually expands. 
Motivaf ion 

Demonstrate the ball and ring apparatus: 

L Show that the ball will fit through the ring. 

2. Heat the ball in the flame of a Bunseii burner and try to pass 
the ball through the ring. 

3. plunge the ball into \\'ater and tr>^ to pass it through the ring. 
Development 

1. Challenge the class to explain why the ball fit through the ring 
when it was cold, but not when it was hot. 

2. Write the conclusion "Solids expand when they are heated'* on the 
board. Ask the question, "Should we :onsider any other states of 
matter?" From the discussion that follows, the importance of test- 
ing both lu|ulds and gases should arise. 

3. Set up the apparatus shown: (Sec next page.) 

Heat the flask over a Bunsen burner. As the colored water Is 
heated, it will expand and rise in the tube. Develop the generaliza- 
tion: liquids expand when they arc heated. 
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Have a pupil place his hand on the b\ilb. As the warmth of 1 
hand heats the air in the bulb, it will expand and force the color 
water down the tube. From this elicit the generalization tl 
"gases expand when heated." 

5. Demonstrate the bimetallic strip. Tell the class that it is compos 
of ttvo different metals welded together. Challenge them to accoi 
for the bending of the strip when it is heated^ 

Relate its use in the thermostat and fire alarm systems. 
Summary 

1. How can we show that solids expand when heated? 

2. What happens to liquids when they are heated? 

3. What happens to gases when they are heated? 

Homework 

1. Why are cracks left between the blocks of concrete in sidewaU 

2. What happens to air when it is heated? 

3. Why does the mercury in a thermometer expand when the lh< 
mometer is heated? 

4. How can you use the bimetallic strip io turn a heater on and o 

er|c 



Materials 

Ball and ring apparatus 
Flask 

Assorted rubber stoppers 
Glass tube with a bulb end 



Dye (colored ink) 
Bunsen burner 
Tripod with wire gauze 
Bimetallic strip 



Glass tube (24") 



20. HOW IS TEMPERATURE MEASURED? 

Outcomes 

• Tliernionieters use uniformly expanding materials to measure tem- 
perature. 

• Fahrenheit and Celsius (centigrade) are two common thermometer 
scales. 

Motivation 

Prepare and label three battery jars of water; 

Jar A, temperature L30^ F (Check to ascertain that water is 

lukewarm before letting pupils test for temperature.) 
Jar B, room temperature 
Jar C, temperature 40"* F 

Have a pupil carefully test with fingertip, the temperature in Jar A 
and Jar B and report on the temperatures. Ask him then to place 
one hand in Jar B and the other in Jar C and once again report his 
impressions of the relative temperatures. 

Development 

1. Allow several other pupils to repeat this procedure. The variety of 
their reports should illustrate the need for a more reliable and 
accurate means of temperature measurement. 

2. Fill a small flask (50ml) with a concentrated solution of copper 
sulfate (CuSOO- Place a one-hole rubber stopper with a long 
glass tube in the flask. Ask the class how this apparatus could be 
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used to meastiro loiiipcraturc. A method such as tlic followhi 
may be developed: 

a. Fill one large pyrex beaker or battery jar with an ice-wal< 
mixture, linnierse the flask with tube in the jar and stir mixtun 
Observe the drop in water level. 




CuSOa 



Ice and wat^r 
mixture 



50m\ flask 



b. When the water level has stopped falling, mark the glass tub 

0. Place a pyrex battery jar on a tripod; heat it to boiling with 
Bunsen burner. Carefully immerse the flask in the boiliii 
water. Obser\e the rise in water level When the water lev 
has reached its maximimi height, mark the tube. 

d. NIeasure the distance between the marks and transfer this di 
tanee to a paper scale. 




3. Tape tlie paper scale to Hie ^lass tube, Fo.se tlie question, "Have 
we finished constnieting our therinonieter?" From (lie discussion 
Uiat follows tlie need for smaller di\ isioiis ou the scale should be 
de\-ek]^ \\. In the Fahrenheit temperature scale, the frec/ing point 
of water is called :32^ and boiling is labeled 212". There are ISO 
divisions or degrees In^tweeii the freezing and boiling points of 
water. In the Celsius (centigrade) system the free/ing point of 
water is labeled 0^ aiut the boiling point 100^. Most scientific 
nieasiirements are nude hi the Celsius (centigrade) system. Label 
the paper scale accordingly. 

4. Display the following thermometers and identify the expanding 
material in each case: 

a. the water thcrinometcr (just eonr^ructed) 

b. oven tliermometcr 

c. mercury tlierniomcter 

d. alcohol thermometer 

5. Immerse the flask and tube (water then)iometcr) in a jar of water 
at room temperature, listimate the temperature with the water 
thermometer and check the accuracy with a mercury thermometer* 
Use both Celsius and Fahrenheit for the estimates. 



Summary 

1. On what principle is the operation of thermometers based? 

2. What is the freezing point of water in the Fahrenheit system? In 
the Celsius system? 

Homework 

1. Alcohol freezes at — and mercury at —39^6, Which would 
be best to use in a thermometer to measure wry low temperature? 
Why? 

2. How many degrees are there between the boiling point of water 
and the freezing point of water in the Fahrenheit system? In the 
Celsius system? 

3. Suppose you had a mercury thermometer with no markings on it 
(no scale); how would you go about making a scale for it? 
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Mdferidls 



2 pyrcx battery jars Bunscn burner 

SOinl flask Oven thermometer 

One-hole stopper Alcohol thermometer 

Long glass tube Mercury thermometer 

Iron stand with clamp Tripod 

Wax pencil Wiie gauze 
Concentrated copper sulfate solution 



21. WHAT IS HEAT? 
Outcomes 

• Heat is a form of energy* 

• The amount of heat fn a substance is due to the motion of all its 
molecules. 

Motlvafion 

Demonstrate Stockle*s Tube to show how mercury molecules increase 
their velocities when heated. 

Heating the mercury causes its molecules to gain so much energy that 
when they strike the blue glass beads in the tube they cause them to 
move vigorously. Once the beads have begun to jump the tube may 
be removed from the heat. The action will continue for a short period. 

Development 

1, After demonstrating Stoeklcs Tube, challenge the class to explain 
why the glass beads jump when the tube is heated. You may wish 
to review the concept * all matter is made of atoms and molecules." 

During the discussion of the molecular vibration apparatus 
(Stoekle's Tube) the following observations and conclusions should 
be developed: 

a. Energy is needed to make the blue beads jump. 

b. The tube is being heated. 




c. As the tiilx* cools, ttic beads stop jumping. 
(1. Heat is nvalsing tlic beads juinp. 
c. Heat is a form of energy. 

2. Display a hammer am! a strip of lead. Ask the class to think of a 
way to test the aforementioned conehisions, using the hanmuT and 
lead. If the lead is pounded with the hannner, it wanns. Reinforce 
the relationship between heat and energy by restating the conclu- 
sion that beat is a form of energy in wliicli the molecules are 
moving. The energy of movement may cause objects to heat. 

3. Demonstrate Stoekle's Tube again. Kxplain that as the mercury 
absorbs heat energy, its molecules begin to move faster. When the 
mercury becomes very hot, its molecules move so fast that they 
cause the glass beads to jump when the molecules hit them. Draw 
a diagram on the board to illustrate this concept. 

4. Ask a pupil to bend a wire back and forth until it breaks and then 
report the temperature of the wire before and after bending. Have 
the class explain why the wire became warm when it was sub- 
jected to repeated bending. 

3. Ask the class to compare the vwvoficnt of molecules in materials 
at higfi temperature tcifli their movement in materials at low 
temperature. Explain and encourage discussion of the lower limit 
of temperature^ i.e., when the molecules have abnost stopped 
moving. This is the lowest possible temperature and is called abso* 
lute zero. It iv -459-" on the Fahrenheit scale and -27 y on the 
Celsius scale. 

Summary 

1. Ilamrner a nail halfway into a board, Pull the nail out with the 
claw end of a hannner. Have the class summarize the lesson by 
using the concepts developed to account for the lieating of the 
withdrawn nail 

Homework 

1. Explain why the hlui* beads jun^ped when the mercury in Stock!c*s 
Tube was heated. 

2. What liappens to the molecules in your hand when you rub them 
together several lin.es? Try it. 
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Ji. why is it noci^ssiuy to coo! niacltincry having parts that ml 
against each other? 

4. Why is it that there Is a lowest possible temperature? 
Maferidis 

Slocklc's Tiibo (S-1 #M'01SS) Wire hanger 

Bunsen burner Nails 

Clamp Lead strip 

Hammer Wood block 



22. HOW DOES HEAT TRAVEL? 
Outcomes 

• Heal travels thro\igli empty space by radiation. 

• Heat travels through matter by conduction. 

MotlvafJon 

ExiX)se a radiometer to a source of radiant energy. (Use sunlight, i 
possible; otherwise use another strong source of light.) Allow thi 
class to observe the motion of the rotating vane. Ask, "What cause; 
the vane to spin?" 

Development 

h Show that it is the sun s energy which causes the radiometer U 
rotate. Show that blocking the sun*s light causes the rotattoi 
to stop. 

2> Demonstrate the rod conductometer (#14-0908). Ask the class t( 
advance theories to account for the movement of heat through th< 
various metals. 

A short review of the previous lesson "What is heat?" may aid 
them in developing the idea that as the molecules at one end of a 
material get hot and begin to move faster, they strike the mole- 
cules near them and so the heat energy travels along the material 
This process should be defined as conduction. 




1 By observiiij^ tliat ihc wax hvinh on tho conductoinctor molt at 
tliflVrciit times, ihv class may conclude tliat some materials are 
better conductors of heat tliaii others. 

Copper and silver are among the best conductors of heat, 

4. Test the ability of air to conduct heat. Hold a wooden safety match 
near the edge of tlie Hame from a Ikmsen burner, and notice that 
it will not ignite. This shows that air is a very poor conductor of 
heat. Diagram the demonstration on the board and have tlic class 
write their observations atid conclusions. 

5. Test the ability of water to conduct heat; fill the bottom of a test 
tube witli cracked ice. Place a weight, such as a brass nut, on top 
of the ice. Fill the lube half full of water. Support the test tube 
with a clamp and direct the flame of a Bnnsen bxirner to the upper 
portion of the test tube. The water at the top of the tube will boil 
before the ice at the Iwttom melts. Diagram this demonstration on 
the board and have the class write their observations and conclu- 
sions. 

Summary 

1, How does heat energy travel from the sun to the earth? 

2, How does heat travel by conduction? 

3, What types of materials conduct heat best? 

Homowork 

1. What would the earth be tike if heat were not able to travel by 
radiation? 

2. Why is it that you can bring your hand very close to a flame with- 
out being burned? 

3. Why is it that the whole stove becomes hot when the oven is lit? 



Mdferbis 

Radiometer 
Light source 

Conductometcr — 5 rod, 14-0908 

Paraffin 

Bunsen burner 
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Wooden matches 
Test tube 

Iron stand with clasp 

Brass nut (use as small weight) 

Ice 
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23. HOW DOES HEAT TRAVEL BY CONVECTION? 



Outcome 

• Heat travels through liquids and gase s by the process of convection 
Motivation 

Set up and denioiiiitrate the convection box. Challenge the class tc 
exphiin why smoke is drawn down one of the chimneys anc 
rises in the other one. 



Development 

L On the chalkboard, draw^ a carefully labeled diagram of the con 
vection box. Trace the smoke through the apparatus and show i 
on the diagram, making note of w^hat is happening at each point 
A sequence, such as the following, may be developed. 

a. The candle heats the air. 

b. Wann air is pushed up by adjacent cooler air. 

c. The chimney on top of the candle allows the w^arm air to be 
pushed out of the box. 

d. Cool air enters the other chimney to take the place of th< 
warm air that has been pushed out. 

Explain, based on the preceding demonstration, that the hot aii 
leaving the box takes the heat with it. Define this method of hea 
movement as convection. 

2. Perform the following demonstration to show convection current! 
in a liquid: 

a. Fill a battery jar with cold water. 

b. Fill a small flask with hot waicr to which coloring matter has 
been added. 

c. Place a two-hole rubber stopper with a long tube and a short 
tube into the neck of the small flask (see illustration). 

d. Submerge the flask with the rubber stopper into the battery jar. 

Follow the movement of the water as convection currents begins. 



Develop a sequence of steps explaining the demonstration. 



3. Ask the class to think of instances in whtch heat travels by convec- 
tion. The following may be cited: 

a. Hot air rising from a radiator 

b. Hot air rising from the pavement in the summer 

e. Hot water rising from the bottom of a pot on the stove 
d. Cold water moving to the bottom of a lake or ocean. 



Summary 

1, Why does the smoke mo\'e downward in the demonstration of the 
convection box? 

% yvhy did the colored liquid mo\'c to the top of the battery far in 
the demonstration of convection of liquids? 



Homework 

1. Why is it best to ventilate a room by opening both the top and 
bottom of a window? 

2. Why are the oceans coldci^t al the bottom? 

3. Why docs water in a pot begin to move when you heat it? 

MaterlaU 

Convection box Flask (2.5-50ml) 

Battery jar 2-hole rubber stopper to fit flask 

Hot water, color added Class tubing — 1 long, 1 short 
Cold water 



ERIC 



147 



24. HOW IS HEAT MEASURED? 

LABORATORY LKSSON 

Oufcomes 

• Ilcat may bo lucasurod in n^rtric system units called calories. 

• One calorie is the amount of lieat re(|uirccl to raise the teniperatin 
of one gram of water one degree Celsius. 

Motivation 

Review how temperature is measured. Kxplain that the temperature 
an indication of how much lieat energy a body has. Challenge tl 
class to think of a method to measure heat. Today's laboratory prol 
lem will help the class to understand how heat is measured. 

Davelopment 

1. Display a graduated cylinder. Weigh it alone and with varioi 
amounts of water in it to establish that one ml of water weigl 
one grain. 

2. Define the calorie as the amount of heat required to raise tl 
temperature of one gram of water one degree Celsius. 

3. Distribute the Worksheets and materials. 
Homework 

1. Write a report based on the work you did today. Be sure to includ 
all your calculations, diagrams, and answers to the questions c 
the Worksheet. 

Materials 

Qraduated cylinder 
Triple beam balance 
Water 
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LABORATORY WORKSHEET— PHYSICS: LESSON 24 

*roblem: How is heal nuuisiircd? 
fatctiaU 

hcnnomelcr (CeUliis) 
iriKliuileil cylinder (500 ml) 
leaker (,500 ml) 

Vixe gauze 

Procedures and Obscriations 

v*OTi:s: \Vc will use one ml of waU'r as equal lo one grnm of water. 

One calorie is llie amourit of heat reriuirecl to raise the temperature of 
Water one dej^ree Celsius. 

. Pour 100 grams of water into a beaker. Measure its temperature. Heat it for 
5 nnni'.tes antl measure its tem|H*rature again. Uecord yovir obser\'ations on the 
table. 

I. Repeat the experiment, using 200 grams of water. Record your obser%'atIons. 

I. If time permits, rejxMt the experiment with 400 grams of water. Record your 
observations. 



ANfOUST 

OF Wateh 
( Gr.vms ) 


TEMrFRATlT^E 

AT Start 
(Decrees Celsius) 


TEMPEftATtfRK 

After 5 min\ 
( Decrees Celsius) 


Chance in 
Temperature 
(Decrees Celsius) 


Heat 
Gained 
( Calories) 


100 










200 










400 











Calculate the heat gained (calories added to) by each quantity of water. 
To help you find the heal giiiued use the problem solver. (See opposite.) 

Heat = Mass x Cimnce in Temper.\tcre 

With your hand, cover the quantity that you want to find. The problem solver 
will tell you what to do to find it. For example, if you want to find the heat, 
cover that part of the problem solver with your hand; the way lo find the heat 
is to multiply the weight of water by the change in temperature. To find the 
change in temi^rature, the problem solver tells you to divide the heat by the 
weight of water. 
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Alcohol burner 

\\'ater 

Matches 

Timer (wristwalch or doik) 



Conclusions 

1. How many calories did tho water gain when it was heated for 5 minutes? 

2. What is the effect of doublipR the amount of water heated? 

3. How much heat does the alcoho! hnrner gise tlie water in 5 minutes? Hov 
tnuch heat is produced per minute? 

4. Do you think all the heat energy of the alcohol burner goes into the water' 
Explain. 

5. How much heat energy Is needed to heat 100 grams of water (not ice) frou 
0*C to lOO^C? 



REVIEW AND REINFORCEMENT (19--24) 



The instructor may select the most suitable of the following sugges 
Hons for rex'iew and reinforcement 

Demonstraflons 

1. Demonstrate tho operation of the thermograph. Call attention tc 
the metal tlicrmometer and review this concept: materials expam 
when heated. 

2. Show how the bimetallic strip may be used as a thermostat. 




3. Display a vacuum or thermos bottle. By showing the means by 
which the vacuum bottle retards the flow of heat energy, review 
concluction, convection, radiation. 



Report* 

1. Cryogenics 4. The Heat Energy or Caloric 

2. Absolute Zero Content of Food 

3. Thermostats 5. Thermal Pollution 



Films (BAVI) 

Learning About Heal (8 min.) Nature of Heat (11 mln.) 
Conversion of Heat to Useful Work (15 min.) 
Heat—Its Nature and Transfer (11 niin.) 



SUGGESTED UNIT EXAMINATION: PHYSICS 

The following are not intended as a diagnostic tool or a comprehensive 
measure of the outcomes of the unit. The teacher may use them for 
review purposes or as a source for a unit examination. 

Multiple Choice 

1. An electric current is a flow of electrons from 

a) negative to positive c) negative to negative 

b) positive to negative d) positive to positive 

2. In a series circuit, the electrons have 

a) many paths to follow c) one path to follow 

b) two paths to follow d) high \'oltage 

3. Parallel circuits 

a) permit independent operation of electrical devices 

b) draw Jess current from the source 

c) are used only with lamps 

d) are not as good as series circuits 
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4. In nornial house wiring, electrical outlets aro connected In 

a) parallel circuits c) short circuits 

b) series circuits 

5. A substance through which electrons will not flow easily i 
called a 

a) conductor c) metal 

b) insulator d) magnet 

6. Which of the following will not affect the resistance of a wire? 

a) the length c) the nature of the metal 

b) the thickness d) the insulation 

7. A voltmeter 

a) is more easily damaged than an ammeter 

b) does not have much resistance 

c) is connected in series with the rest of the circuit 

d) is connected in parallel with the rest of the circuit 

8. Ammeters 

a) can never be connected to a high voltage circuit 

b) should be connected across a battery 

c) are used only in parallel circuits 

d) should be connected in a series with the rest of the circuit 

9. The voltage rating of a single dry cell is 
a) IVz b) 3 c) 6 d) 110 

10. If the EMF or voltage in a circuit is increased, the 

a) current will remain the same c) current will decrease 

b) current will increase d) resistance will decrea; 

11. A generator is a device for producing 

a) heat energy c) electrical energy 

b) light energy d) thermal energy 



12. All parts of a series circuit have the same 

a) length b) voltage c) resistance d) current 



13. A magnetic material is 

a) copper b) gold c) cobalt 



d) zinc 



14. Strong magnets are made of 

a) nickel b) copper c) alnico d) lead 

15. A magnet may be destroyed by 

a) heating b) freezing c) sunlight d) loud noises 

16. The lines of force of a bar magnet are 

a) affected by copper e) concentrated at the center 

b) not touching the poles d) concentrated at the poles 

17. The motion of a compass needle indicates that the 

a) earth acts as a huge magnet c) sun has a mngnetic field 

b) earth is spinning d) moon has a magnetic field 

18. When the north pole of bar magnet approaches a piece of brass, 
the end of the brass nearest the magnetic 

a) becon\es a north pole c) remains unaffected 

b) becomes a south pole d) is attracted 

19. A bar magnet is broken into four equal parts. The number of 
magnets produced is 

a) 2 b) 4 c) 6 d) 8 

20. Electromagnctism is associated with 

a) molecules b) electrons c) protons d) neutrons 

21. To increase the strength of an electromagnet 

a) increase the current through it 

b) use a nichrome coil 

c) decrease the applied voltage 

d) increase the resistance 

22. When a magnet moves in a coil of wire 

a) the magnet becomes weaker 

b) the poles of the magnet are reversed 

c) an electric current is produced in the wire 

d) the resistance of the wire is decreased 
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23. To rc%erse the iK)lLuity of an electromagnet 

a) increase llie voltage c) decrease tlie voltage 

b) Increase the current d) reverse the current 

24. To increase (step up) the voltage, the turns ratio of a trans 
former should be 

a) 2:1 b) 1:1 c) 1:2 d) 1:0 

25. Heat is a form of 

a) energy b) force c) power d) temperature 

26. Heat can cause changes in 

a) length c) temperature 

b) molecular motion d) all of these 

27. All Fahrenheit thermometers have 

a) 100"^ between freezing and boiling points of water 

b) 180^ between freezing and boiling points of water 

c) mercury 

d) alcohol 

28. Energy from the sun reaches the earth by 

a) conduction b) convection c) radiation 
d) all of these 

29. When a body is heated, the molecules 

a) contract c) move more slowly 

b) move close together d) move faster 

30. A compound bar (bimetallic strip) bends when it is heatc 
because the metals of which it is made 

a) expand at different rates c) do not expand 

b) expand at the same rate d) contract 

31. The rising column of smoke, from a smokestack, is mainly due I 
a) conduction b) convection c) radiation d) inductic 

32. Solids transfer heat by the process of 

a) conduction b) convection c) radiation d) inductfr 

O 
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The Celsius (ccntigrado) e(|iiivalejit to 32^ F is 
a) --40^ b) 0' c) 32^ d) 100" 



The number of calorics required to raise the temperature of one 
gram of water one degree Celsius (centigrade) Is 
a) Vio t>) 1 c) 10 d) 100 



Thermometers measure 

a) heat b) temperature c) calories d) power 
itching 

tee the letter of the term that best matches the statement in the 
lumn on the right. 

Parallel circuit 1. Measures ENfF 

32*^ F 2. Measures electric current 

Calorie 3. Reverses itself _ 

Ammeter 4. Unit of heat energ>' 

AC 5. One path for electrons to follow 

0^ F 6. Several paths for electrons to follow ^ 

Dry cell 7. Increases voltage 

Transformer ^ 8. Opens and closes electric circuits 

Voltmeter 9. Source of EMF 

Switch 10. Freezing point of water 

Series circuit 



^mpletion 

Dm the following terms, select the one that best completes the 
tements: 

increases decreases remains the same 
As resistance increases, electric current 



2. As voltage decreases, resistance 

3. As the current is decreased, the strength of an electromaj 



4. As molecular motion decreased, temperature 

5. As the temperature increases, the size of matter 



Essay 

1. A series circuit with three lamps was constructed. The folloi 
resulted from experiments with the circuit 

Voltage 3V Current 1 amp 

6V 2 amps 

9V 3 amps 

12V 0 amps 

a. How can you explain the current for 12 volts? 

b. What do you think the current would be fori 

IVi volts 4V2 volts IV2 volts 

2. A student in science laboratory was trying to increase the stre 
of an electromagnet by increasing its current. He recorded 
following results: 



Current Vio amps 

% 
I 
2 
3 
4 
5 



Clips Picked Up 



1 

2 

10 
20 
22 
22 
22 



How can you explain his results? 

3. As matter is heated, its molecules move faster. How can this 
be used to explain why matter expands when it is heated? 
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Unit III 

BIOLOGY 

Materials of Life 

The Needs of Living Things 

Cells 
Nutrifion 
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NEEDS OF LIVING THINGS 



Suggested Lessons and Procedures 

1. HOW CAN WE TELL LIVING FROM NONLIVING 
THINGS? 

Outcomes 



• Living things carry out a variety of life activities, such as taking in 
food, digestion, respiration, circulation, excretion, response to 
stimuli, growth, and reproduction. 

• Both plants and animals are living things and carry out life proc- 
esses or activities. 

• Many nonliving things were once tiving things or the products of 
living things. 



Motivation 

Exhibit these items or substitutes: 

Snail in test tube Pebble Picture of animal 

Mealworm in test tube Plastic insect Beaker of water 

I Goldfish in beaker of water Potted plant 

'Ask volunteers to come up and arrange these objects in two groups — 
living and nonliving. 

Pose the question, "How do we know which objects are alive?** 
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Development 

L Elicit from pupils the reasons why they placed objects in a particu- 
lar group. List and briefly discuss the following characteristics for 
grouping the livini^ objects. 

a. Respiration — Breathing 

b. Digestion — Changing food to a form the body can use 

c. Ingestion — Taking in food; eating 

d. Response to stimuli — Use examples (body senses; plant re- 

sponses to light and food) 

e. Reproduction — Use examples (seeds, plants, Hving things) 

f. Excretion — Gelling rid of waste materials {refer to bath- 

room routines) 

g. Locomotion — Moving from place to place 

h. Circulation — Transporting materials throughiaut the system 

i. Growth — Forming new living material t^*^ 

2. Guide pupils to understand that living things carry on certain basic 
life processes or lutivitics. Elicit from pupils how some of the 
living specimens carry out various life processes. Discussion can 
be stimnlaled by the following (jucstions: 

How does the fish move through the water? 

How is the movement of the snail different from the movement of 
the fish? How do fish breathe? 

How does the fish respond wlieu we tap the beaker? 

3. Pose the question, '*Do plants carry out life activities?" Briefly 
discuss growth of plants, reprodnction by seeds, response to light. 
Elicit that plants also carry out many of these life processes. 

(The life processes of plants will be covered in a later lesson.) 

4. Exhibit a seashetl, a sheet of paper, a piece of fur, and a fossilized 
animal or plant. Pose the question, **Are these lioing thingsF* Elicit 
that many things u bich appear to he nonliving are actually prod- 
ucts of living things or tcere at one time alive. 



Summary 

1. How are the life processes of a dog different from the life proc- 
esses of a cockroach? 
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2. How do we carry on lifi' prou'ssos? 

3. Why are human lx*ings considered to be animals? 

Homework 

1. Make a list of 6 living things. 

2. Compare how each of these living things carries out any 2 life 
activities. 

Materials 



Snail in test tube 
Mealworm iu test tube 
Goldfish in beaker of water 
Bealver of water 
Plastic insect 



Picture of animal Seashell 
Potted plant Sheet of paper 
Pebble Piece of fur 

Fossilized ar^ifrtal 
or plant 



2. HOW DOES THE MICROSCOPE HELP US TO 
STUDY lIVfNG THINGS? 

LABORATORY LESSON 

Outcomes 

• The various parts of the mieroscopc work together to enable us to 
see objects that cannot be seen w/li the naked eye. 

• Proper handling of the microscope involves the correct use of 
each part. 

Moiivatlon 

L Arrange pupils in small groups and distribute a hand lens to each 
group, 

2. Instruct one member of each group to remove a hair gently from 
his own head and let the group examine it. 

3. Now ask the group to examine the hair under the magnifying lens. 
How does it appear different? Elicit that it appears larger and 
some of its details may be seen. 
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4. Pose the question, '*Can this hair \yc examined to reveal its fin 
structure in detail?" liliiil that a microscope is a tool that can b 
used to enlarge objects so as to see them in greater detail. 

Development 

L Distribute to each group of pupils a Worksheet and a duplicate 
diagram of a microscope showing tlie parts of the microscop( 
(See opposite.) 

2. Identify the parts of the microscope for the class. Ha>'e them poin 
out the parts on their own microscopes. 

3. Following the instructions outlined on the Worksheet, have pupil 
prepare a slide of the letter *'c." 

4. Summarize, using the questions at the end of the Worksheet. 
Homework 

L Why is it important to use only lens paper to wipe off the lenses 

2» What special care must be taken when focusing with the fin 
adjustment knob? 

3. In order to move an object in the field of the microscope to ih 
left and up, in which direction must the slide be moved? 

Materials 

Hand magnifying lens Sh^de 

Chart showing parts of the microscope Lens paper 

Typewritten V on T' sq. white paper Coxqt slip 

( May be duplicated for use by pupils) 



LABORATORY WORKSHEET— BIOLOGY: LESSON 2 



Problem: I low does the microscope help us to study living things? 
MaferUiU 

Nficroscope Coversh'p Magnifying lens 

Slide Lens paper Letter *V 

FRir 



{May hi; ditjjcati d kou itsk by ruiui-s) 



THE PARTS AND USK OF TflE MICROSCOPE 

1. Slucly Ihe jiitliirc of Ihc microscope carefully. 

2. Notice thai the microscope h.is two lenses mounted In a tube to 
provide ease of viewing. Some nikroseopes have more than two 
lenses. What is the purpose of the lenses? 

3. The lens at the top of the tube is called an eyepiece. 

4. The lenses at the bottom of the tube ate called the objectives and 
are mounted on the nosepfece. 

5. The knobs on the side of the tube are for raising and lowering the 
tube. 

6. Under the. nosepiece is a platform to hold the object you wish to 
examine. This is called a stage. A hole In the stage directly under 
the iK)sepiece allows light to ^a&s through the object. Why is this 
important? 

7. Below* the stage is a mirror that reflects light through the hole in 
the stage. Why is it important that the mirror be kept clean? 

8. The object that you are going to examine is placed on a little piece 
of glass called a slide. 
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Prorednre and OhservnUorxt 

1. Always hole! and carr>' the niicroscoix* with \yoX\\ hands, one on the am\ and 
(he other below the base. 

2. CiMitly dean the slide, e>epiccc, objectives, mirror, and opening in the stage 
with lens paper. Before cleaning*, blow gently across these surfaces to remove 
any dust partictes which niight scratch them, 

3. How can you identify the low-power objective? Swing the low-power objec- 
tive Into position. How can you tell when it is in place? 

4. While watching it from the side, lower the tul>e using the coarse adjustment 
knob, until the low-jx>wer objective reaches the bottom, without touching 
anything. Wfiy should >'ou carefully watch the tube as it Is lowered? 

5- Look under the stage. You should be able to see the diaphragm. Make sure 
the diaphragm is wide open. Why do you think this is important? What num- 
ber is the diaphragm set at? 

6. LooV through the eyepiece with one eye. Keep both eyes open. CarefviH; 
tilt the mirror until you see a very bright circle of light. Why should this b 
the brightest possible circle of light? 

7» Place the square of paper (on which the letter "e'* is typed) on the slide 
right side up. Carefully place a cover slip over the paper. Draw a diagran 
showing the letter *'e" on the slide. 

B, Place your slide on the stage and make sure the letter V is directly over th< 
opening in the stage. Place the clips on either end of the slide to hold i 
securely on the stage. 

9. While looking through the eyepiece, focus upward slowly» using the coars 
adjustment knob. Never focus downward. Why? 

10. Stop when the object appears in focus, and then use the fine adjustment kno 
to sharpen the focus. 

11. Draw a diagram of the letter "e" as it appears under the microscope. Do yo 
notice any change? Describe any differences in its appearance. 

12. .Move the slide to the right. In which direction does the *V* appear to mov< 
Move the slide to the left. In which direction does the ''e*' move? 

13. Move the slide up. In which direction does the "e" appear to move? Move tJ 
slide down. In which direction does the ''e" appear to move? 

Conclusion 

1. Fill in the following chart: 



DlHECTiON OF MOVEMENT 


Slide Mostd 


Object in Field of Microscope Moves 


Towards left 




Towards righl 




Upward 




[ Downward 





I2. How docs the microscope aid us in examining small objects? 



WHAT CAN WE SEE IN A DROP OF POND WATER? 

LABORATORY LESSON 

Outcomes 

• There are many living things which cannot be seen except by Ihe 
use of a microscope. 

• There are small parts of living things which cannot be seen except 
by the use of a microscope. 

• Life processes of tiny plants and animals can be studied under the 
microscope. 

'Motivation 

Show the class a sample of pond water or hay infusion culture. Pose 
the question, *'Hovv can we find out if the sample contains living 
things?" Elicit that the microscope is a tool which can be used to 
explore the sample to see what it contains. 

Mote: Artificial pond water or hay infusion can be made by placing 
some organic matter from a lake or pool, a lettuce leaf, or some 
hay, in an open jar of water and letting it stand outdoors for 
about 24 hours. Several days after bringing it indoors, micro- 
organisms should be present. 
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Development 

1. Divide tbc class into smaU groups. Distribute laboratory nuUeria 
and Worksheets. 

2. Show pupils liONv to prepare a slide of the pond water cultur 
Methyl cellulose may be added to slow down llie nio\'enient of ih 
inicroovganisnis. Demonstrate the proper teehni(|ue of placing 
cover slip on a slide. 

3. Direct pupils to prepare a slide of the pond water. Have pupi 
examine the slide under the low power objecti\'e of the microscop 

4. Have pupils focus their specinunis under high power. 

5. Instruct pupils to draw diagrams of several of the mieroorganisn 
Tell pupils to dtiwv some of the tiny structures inside the micr 
organisms w}iiel) the inkroscopc roeals. 

6. Summarize, using the questions at the end of the Worksheet, 
Homework 

L Why is it inadvisable to drink water from lakes and ponds? 

2. How do )ou know that the microorganisms seen under the micr 
scope were Jiving things? 

Materials 

Pond water culture or Microscopes 
hay infusion culture 



( May bk duplic\t>:d for use by pupils) 
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Problem: What can we see in a drop of pond water? 



MoferiaU 



Microscope 

Hay infusion or pond water culture 



Co\crsIip 
2 toothpicks 
Lens paper 



Kfethyl cellulose 




Procedure and Obsert'atiow 

1. Focus your microsco|x?, following the sanje directions you used in the lesson 
when you examined the letter ' e". 

2. Prepare i\ slide of |X)IkI water. Use a medicine dropper to place a drop of pond 
water on your slide. 

To observe hving things in delaij, it is necessary to slow down their motion. 
Use a toothpick to mix a small dcop of methyl cellulose with (he material on 
the slide. 

Touch one end of a cover shp to the maleriai on the slide and support the 
opposite end with ^ toothpick. (See diagram.) Carefully lower the cover slip 
to the slide^ so that no air buhbles are caught under it. 




3. Place the slide on the stage under the low power objective. Focus upward 
slowly with the coarse adjustment knob. Stop when the obfecl is in focus and 
sharpen the image with the fine adjustment knob. What do you see? How many 
different kinds of living things do you see? 

4. Swing the high power objective into place, making sure it does not hit the 
slide. Use the fine adjustment knob only to sharpen the focus. 

5. Draw diagrams of several of the living things as they appear under high power. 
Can you see any interna! str\ictures? Draw them on your diagrams. 

Conclusions 

1. What life processes did you see carried out on your slide? 

2. Describe a structure which was a means of locomotion for one of the micro- . 
organisms you obser\rd, 

3. Why IS the microscope an important tool for scientists? 
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4, WHAT ARE THE NEEDS OF LIVING THINGS? 



Outcomd 

• Plants and animals have basic needs, sueh as food, water, air, and 
proper onvironinental temperature in order to carry on life activ 
ties. 

MotlvaHon 

Exhibit a potted geranium plant, Ask pupils if tliey have any pottc 
plants at home. Pose tlie question, *AVliat would happen to the: 
plants if yon left them niuUteridcd for a long time?" Elicit that tl 
plants will die if they are not supplied with water. Guide pupils \ 
conclude that li\ ing things must be supplied with materials to me* 
certain basic needs and that water is but one of them. 



Development 

1. Show pupils pieces of bread, one of which has been refngerat< 
for several days and the other imrefrigerated in a shallow dish > 
water until mold forms on it. Ask why the refrigerated bread h 
no mold on it. Elicit that the mold will not grow unless there is 
suitable temperature. Freezing or cooling provide an environment 
temperature unsuitable for growth. Another of the basic needs < 
living things is a proper environmental temperature. How does i 
excessively high temperature affect living things? 

2. Discuss food needs of pets or other animals. Elicit that some livir 
things need a specialized diet because of their dentation. 

3. Discuss the diets of some livings things. 

Beaver — bark from tree Lion — meat 

Mosquito — blood Horse — green plants 

Panda — bamboo shoots Bear— almost anything 
Woodpecker — insects 

Elicit that some animals eat a very limited diet ivhile others exi 
on a varied diet. Identify animals which eat plants as herbivore 
meat eaters as carnivores, and animals ivhich eat plants and me 
as omnivores, 

4. Ask what the needs of astronauts are. Elicit that oxygen must I 
supplied. Oxygen is another basic need of all living things. 

O 
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Summary 

1. What are the iu»oc!s of living things? 

2. How are astronauts supplied with the hasic needs? 

Homework 

1. How does canning food piesen e it against the growth of bacteria? 

2. How does drying food preserve it against the growth of bacteria? 



SrECIAI. I'Htl'AIUTION' FOR LkSSON 5 

As part of the lesson, have the pupils participate in setting up these 
preparations. 

1. Cover a geranuim ph\nt with a plastic bag and tic the open end of 
the bag securely around the stem of the plant. Place the plant in 
the sun or under a bright light, Elicit from the pupils that the 
inside of the bag is dry. 

2. Add broin thymol blue to aquariuni water in a test tube with a 
growing sprig of Etotlea or other aquarkim plant. Set up another 
test tube without a plant, as a control. Stopper both tubes and 
cover them with black paper or put them in a dark place until the 
next lesson. Have pupils note the color of the solutions. 

3. Cut onc'half inch from the bottom of a stalk of celery. Half fill 
a beaker with water and add a colored dye or ink. Place the stalk 
of celery in the beaker so that it stands upright. Store this in the 
sunlight until the next lesson. 



Materials 

Potted geranium plant Sprig of Elodca or 

2 pieces of bread, one moldy other aquarium plant 

2 test tubes Black paper 

Rubber stoppers Stalk of celery 

Colored dye Plastic bag 

Beaker Brom thymol blue 
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5. HOW CAN WE STUDY THE LIFE ACTIVITIES OF 
PUNTS? 



Outcomes 

• Plants carry on the life activities of breathing and circulation. 

• The life activities of plants are similar to the life activities 
animals. 

Motivation 

1. Have a pupil come up and exhale through a straw into bro 
thymol blue. The brom thyn\ol blue turns yellow. This indicat 
that carbon dioxide (COa) is present in the air wc exhale. 

2. Have another pupil exhale on the chalkboard. Pupils can obser 
moisture on the chalkboard. Elicit that water vapor is also presc 
in the air vvc exhale. 

3. Further elicit that carbon dioxide and water are eliminated frc 
the body during respiration, one of the life activities of all anima 

Development 

1. Call attention to the plastic-covered plant, set up in Lesson 4. Ha 
pupils make careful observations of the interior of the bag. Elii 
that the water droplets on the inside of the bag are produced I 
the plant. 

2. Have pupils obser\'c the test tubes of Elodea set up in Lesson 
Have pupils note that the test tube of brom thymol blue contain!; 
the Elodea plant has turned yellow. Elicit that the green plant 
producing carbon dioxide. 

3. Guide pupils to understand that the carbon dioxide and wal 
vapor produced by the plants are the same as the products elir 
nated during respiration in animals. Elicit that plants also cai 
out the life activity of respiration. 

4. Have pupils observe the celery demonstration set up in Lesson 
Elicit that the absorption of ink by the celery stalk is a proc( 
similar to the life activity of circulation in animals. 

O 

ERLC 



5. Discuss some of the other life activities of plants: 
a. Reproduction—producthu of seeds 
h. Growth 

r. Response to stimud'-tropism: tunun<i'Or growth toward li^ht, 

gravity, or tcater 
d. Ingestion — Inseet'eafin<; piants like the sundew, Venuss- 

fitjtrap, or pitcher plant. 

Summary 

L Wliat arc the products of rospiratioii in animals? 

2. What arc the products of respiration in plants? 

3. How are the hfe activities of plants similar to the life activities of 
ani'ciiaU? 

Homework 

1. Make a list of the life activities of a plant. 

2. How are materials transported fn'twceti the roots and leaves of 
a plant? 

MaferiaU 

Brom thymol blue 
Drinking straw 
Test tube 

Geranium plant covered with plastic bag {set up in previous lesson) 
Test tube containing Klodea and brom thymol blue 
Test tube containing brom thymol blue 
Stalk of celery in beaker containing ink or dye 



REVIEW AND REINFORCEMENT (1—5) 



NoTK: It is left to the teacher to select the most suitable of the follow 
ing suggestions for review and reinforcement. 
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Reports 

Pupils may report on the contribiitinns of scientists in the field of 
microscopy. 



Robert Hooke 



©rowing Living Things at Home 

Note: For most of these activitieSj use a jar with a wide mouth, such 
as a one-pint peanut butter or mayonnaise jar. 

Obser\'e and record changes that occur during growth and develop- 
ment. 

Growing Bread Mold 

Obtain a wide-mouthed jar. Cut blotters or paper toweling in circles 
to fit bottom of the jar and moisten it. Sprinkle some dust on a piece 
of bread and place it on the moist paper. Cover the jar loosely and 
set it in a warm plaee. Examine the bread daily for the white cottony 
growth ol bread mold. Observ^e the changes that occur 
Note: See caution regarding molds, bacteria, and yeasts. 

CvLTURiMG Bacteria 

Crush a dozen dried lima beans and place them in a wide-mouthed 
jar half-filled with water. Do not cover the Jar for about one day. 
Keep it in a warm, dark place. After a day, cover the jar. 

Growing Yeast 

To a wide-mouthed jar, add about one inch of water in which has 
been dissolved about two teaspoonfuls of sugar. Mix in about one- 
quarter teaspoonful of yeast. Cover the jar and keep it in a warm, dark 
place. Find out the role of yeast in making bread and wine. 



Anton von Lceiiwenhoek 
Matthias Schleiden 
Theodore Schw^ann 



Robert Brown 
Louis Pasteur 
Robert Koch 



Germinatin'g Seeds 

O } the inside of a wide-mouthed jar with a blotter or paper towel. 



Between t!ie glass and Iho paper, place about five seeds halfway up 
from tbe bottom of the jar You may use lima beans, after soaking 
them In water for 24 hours, radish seeds, or any otlier kind of fast- 
growing seeds. Pour about one»half inch of water into the bottom of 
the {ar. Do not cover. 



Growing Plan'ts from Parts of PLAJm 

Stick three or four toothpicks into the sides of an onion, a sweet 
potato^ a carrot top, or a beet top. Immerse the bottom of the speci- 
men in a jar or glass filled with water. Be sure that the specimen does 
not fall into the water. 



Raising Animals 

If you have a pet^ observe it daily and keep a record of the food it 
eats, Including its feeding habits. Keep a record of the care you give 
it« Weigh (t once a day at the same hour if a suitable scale is available. 
Record the weights. 

Finding Protozoa and Aujae 

If you have an aquarium, observ^e the sides and bottom of the tank 
every day. Look for a green growth on the sides and for debris on the 
bottom of the tank. Examine bits of these materials under a micro- 
scope or magnifying glass. Look for small living things. 

Caution: Be sure that the bacteria and yeast cultures are well- 
covered while being examined. Before transporting them, 
the cap of each jar should be opened slightly to relieve any 
pressure^ then closed tightly, wrapped securely in many 
layers of paper, and carried in a box. Upon arrival at 
school, the cap should be opened slightly and the jar stored 
in that condition in the science room or laboratory. 



Reading Selection 

Have pupils read the following selection and answer the questions 
listed at the end. You may wish to use this selection to stimulate dis- 
cussion regarding the life of Louis Pasteur. 
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There is probably no scientist whose diseoxeries ha\'e so 
cbangetl our way of life as those of Louis Pasteur. When 
Pasteur was born in 1S22, there was no protection against 
most infectious diseases. Many people died during epidemics. 
Operations were almost unheard of. When surgeons did 
operate, incisions usually became infected because no one 
knew how to protect them against germs. For every two 
operations carried out, one patient was sure to die 

Now, thanks to Pasteur's work» we can expect to live almost 
thirty years longer than people did during Pasteur's lime. 
Most operations invohe little risk. Many diseases, such as 
diphtheria, plague, typhoid, and rabies have been almost 
completely eliminated from many parts of the world. Because 
of the work of Louis Pasteur, we can live our lives with little 
fear of the disease and death which was once an everyday 
threat. 

L Louis Pasteur lived fn 

a) 1800 b) 1850 e) 1900 d) 1950 

2. Following operations, wounds usually became infected because 

a) there were no hospitals 

b) there were few doctors 

c) there was no protection against germs 

d) x-rays had not been discovered 

3. For every two operations done 

a) one patient survived c) four doctors were needed 

b) two patients died d) one was unnecessary 

4. We can expect to live longer than people in Pasteur's time about 
a) 10 years b) 20 years c) 30 years d) 40 years 

5. A disease that has been completely eliminated in many parts c 
the world is 

a) the common cold b) influenza c) chicken pox 
d) diphtheria 
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CELLS 



6. WHAT ARE THE BUILDiNG BLOCKS OF LIVING 
THINGS? 

Outcomes 

• The cell is tlie smallest unit of living things. 

• All living things are composed of one or more cells. 

• Ahnost all cells contain a micknis, cytoplasm, and cell membrane. 

Motivation 

1. Discuss the work of Robert Ilooke. 

2. Use the bioscope or microprojector to project a slide of cork on 
the screen. Point ont the holes described by Flooke. He called 
these ''cells** because they remhided him of small rooms (prison 
cells). 

Development 

L Project a previously prepared, stained slide of cheek epithelium, 
under high power. How do these cells differ from the cork cells? 
Elicit that there are differences in size, shape, and cellular contents. 

2. Project a prepared slide of a cross-section of a leaf. Have pupils 
point out the various cells that make up the leaf. What s' nilar 
structures are found in both the leaf cells and the cheek cells? 
Elicit that each cell has an inner n^aterial» an outer boundary that 
separates it from adjoining cells, and a small, round » darkly 
stained body in the inner material For the present, identify these 



as C'ylO|)lasin, tril niriiihraiu', aiul mitlnis, (A later Ksson \v 
diffcrentiaU' bclvwrn trl! nuMubraiir ami trll wall) 

3. l\v{vr to thr Irssoii chMliiij^ \s ith pond water. Kticit tliat llir org 
nisrns scni in the poiu! water \si'ir .similar in strnctiire to the le 
and elieek cells. Develop the eoiiecpt that all hsiiig things a 
composed of one or more cells. hJentity the cell as the stnalle 
unit of all living things. 

4. Have pupils draw a diagram of one of the cells they observed 
class, and label the cytoplasm, cell meM>brane, and niicieus. 

5. Exhibit a model of a cell. Elicit that cells arc 3 dimensional Stru< 
tures such as the nucleus arc within this 3 dimensional cell. 

6. Cells arc vcnj cofnplcx, Tlicre (ire many structures whicfi atnm 

he seen u ith the onlinanj microscope. Special microscopes, sue 

as the electron fnirroscope, *iive us a more detailed picture c 

cells. The teacher nuuj wish to discuss some additional structun 

found in the cell. 

« 

a, mitochondria d. rihosomes 

}), centrosome e. vacuoles 

c. nucleolus j. chromosomes 

NoTK: Additional informntion on cell structure can be found i 



Summary 

1. Why arc cells called the basic unit of all life? 

2. What structures do most cells ha\'e in common? 

Homework 

There are some cells wliich differ in slruciure from those mentionec 
in class. Find out more about one or more of the following cells: 

1. Cells witliout nuclei — red b!fx)tl cells 

2. Cells that have more than one nucleus — striated muscle cells 

3. Cells which can Ix^ seeti with the naked eye — birds* eggs 

4. Parts of Uviny thiniis not made of cells— lens of the eye 

5. Livin}Ji thin^^s not made of cells--viruscs 



most high school biology textbooks. 




Mdteridls 

Bioscope or niicroprojec tor 
Prcpauul $\U\v of \-soctioti of cork 
Hropared slide of c)iet'"k epithelium (stainetl) 
Slide of X-section of a leaf (S-1, 12.7918) 
Model of cell amoeba (S-L 12-3978,01) 

7. HOW DO PLANT AND ANIMAL CELLS DIFFER? 

LABORATOUY Ll^SSON 

Outcomes 

• lliere are struelures foinu! in plant cells which are not found in 
atiinial cells, 

• These structures are the cell wall and chloroplasts. 

• The eentriole is a structure found only in animal cells. 

Motivation 

Exhibit chart, "Cell Structure— Single Plant and Animal Cells." 
Ask, **\\'hat lire the dilTereuces bctxseen plant and animal celJs?" 
Elicit that: 

1. The plant cell has a thick wall. 

2. The plant coll has small, green bodies within the cytoplasm. 

3. The plant cell has a large, clear area within the cytoplasm. 

4. The aninval cell has a small body near the nucleus. 
Identify these as cell wall, drloroplasts, vacuole, and eentriole. 

Development 

1. Distribute Worksheets, microscopes, and prepared slides of plant 
and animal cells to pupils. 

2. Direct pupils to find individual plant and animal cells, using 



promliiri\s ItMiiu'd in prior trssons with the niuroscope oiul s^jg- 
gostod proc'Otluros on ihv Workslurt. 

3. Iliive pupils draw and label diaj^raius of plant and animal rclls. 

4. Sunmiari/p the lesson, nsing llio <pK\stions found at the end ol 
the Worksheet. 

Homework 

What are some structures found: 

1. in both plant and animal cells? 

2. in plant cells but not in animal cells? 

3. only in animal cells? 

Materials 

Chart, "Cell Structure— Single Plant and Animal Cells'* (S-1, 124908 



Problem: How do plant and animal cells differ? 
^^ ate rials 

Prepared microscope slides: onion epidemiis and amoeba 
Lens paper 

Procedures and Ohscrvatiom 

1. Focu5 your microscope, following; procedures you have learned. 

2. Place the slide of the arnocbii, winch represents n typical animal cell, on yo 
microscope, iiruier low [wwcr. Kind an in<li\ idiuil specimen of an anioeb 
Switch to hi^h [X)wcr. 

i3. Draw a diagram of an amoeba. Label the ports which yon can identify in yo 
specimen, 

4. Ifow wonfd yo\i describe the shape of the cell? Where is the nisclcMS? 



( May be dutucatcd for usk by pupils) 
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5. k'Kuo the slide t»f vuUm t piJt runs yniir inirroscope. Whxi t) jx^ xif cell tlocs 
this represent? 1\kms \uuUf low [MAwt ami then switch to hiy}\ power. Ilow 
rivmy cel!.s eaii ><ni stv? 

6. Draw .1 ih.iKram of .ui onion epidermis eell. Lal>cl those parts which you can 
identify ill >oor speeiirien. 



An'in[ai. C>:i.L (.Vmiura) Plant C'tuL (Onion FiapiRM is) 

Conclusion 

J, How do nnijtiv^l liikI plinl cells (hffer in sliapc? 

2. To what <1() jireoj planls owe tliiir color? 

3. How <l(K's the si/e of \ ,u inles \ iiry in plant and animal cclU? 

4. Uotv does the otnoi ha moiv? 



Outcomes 

• Each part of a cell hns a specific job to perform. 

• Cells consist of a complex mixture of various cheir^icals kno\Mi as 
protoplasm. 

Motivation 

Pose the (pjestian, "Wfiat does the tenn nucleus mean?** (Refer to 
previous learnings in Chemistry: Grade 7.) Elicit that nucleus means 
center (center of an atom). 

"Where is the nueleus of u cell? Elicit tiiat the nucleus is not in the 
center of tho coll. 'Wh)', then, is it called the nucleus? What is the 
nucleus of an airj^ort?'* Elicit that the control tower is analogous to 
the nucleus of a cell. The control tower regulates the activities of the 
airport, while the nucleus regulates the activities of the cell. 



8. WHAT DO THE PARTS OF A CELL DO? 




181 



Development 

1. Exliiblt chart. "Coll Slructiirc— Single Plant ami Animal Cells." 
Have pupils prepare the follosvii^if chart; 





Sn<ectvHK. 


Pl.ASr/ANtM VL 


KestTioN 




V 


Controls acti\itk's of the (.rlL Contains mate- 
ria! Nvhich Uetenninos heredity. 



Use the display cell chart to elicit from pupils other cellular 
structures previously cllscussed in class; e.g., cell membrane, 
cytoplasm, ';ell wall, vacuole, chloroplast. Have pupils at\d these 
to the chart and complete the information. 



2. Explain the functions of each of these structures: 

Ch:uL MKMiuuNE — outcr boundary of tlie cytoplasni. It regulates 
digested food and oxygen entering tlie cell and wastes leaving 
the cell. 

Cytoplasm — all of the inner cellular material, except the nucleus. 
V^irions acti\ities and life processes take place here. 

CiXL WALL — a tough, rigid material which gives plant cells a defi- 
nite shape. The cell wall is composed of cellulose; i.e., whe) 
you eat celery, you bite through tell walls. Wood is composec 
of cellulose cell walls. 

Vacuole — cellular bubbles or spaces containing sap-like liquids J! 
plants. These vacuoles arc storage places inside the cells. Som< 
animal cells may contain vacuoles also. 

Chloroplast — small green bodies which contain chlorophyll in th< 
cytoplasm of plant cells. Green plants need chlorophyll to niak< 
food. 

3. Point out that all of this living material, inside the cell, is knowi 
as protoplasm. 

4. Gtsrs form chromosomes in the nucleus and determine heredii\ 
traits htj means of a remarkable substance called DNA (deoxyribo 
nucleic acid), 

O 
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Lflrge granules In the njtoplasm called MSToatoxDntA release energy 
as needed by the ceil througli a chemical called ATP {adenosine 
triphosphate). 

Smaller granules in the cytoplasm hnoivn as MiCROsoMrs direct the 
manufacture of proteins for groicth and repair by means of a com* 
pound called RNA (ribonucleic acid). 

Summary 

L Why arc pliints usually more rigid in structure than animals? 

2. Which structure rcga!atcs the entrance of food and oxygen into 
the cell? 

3. What gives green plants their color? 
Homework 

Construct a gelatin model of a cell. Use items in your home for the 
different structures studied in class; e.g., a grape for the nucleus. 
Models may also bo constructed from clay or construction paper. 

Maierials 

Chart Xell Structure-^Single Plant and Animal Cells" (S-l, 12-1908) 



9. WHY DO CELLS HAVE DIFFERENT SHAPES? 

Outcomes 

• Cells vary in size and shape. 

• Cells arc spcciah'zed to perform specific jobs. 

• The shape of a cell is related to the job it performs. 

Motivation 

Pose the question, "Are all cells the same size?" Show a microprojcc- 
tion of epithelial cells from the check, Ask the class to describe the 



size of these evils. VAkii lliat ihvy aro loo sniiill to ho seni with lh( 
iiLikod eye. 

Open M vifif into u pt tri dish or beaker and eireidate the yolk for th( 
pupils to see. h!enlif\ tliis as one eell. Ask pupils why the yolk or egf 
cell is so lart^e. Klicil that the yolk contains storetl food for the t^row 
ing chiek to live on wliilo it is eonfiued in tlie shell. 

Development 

Exhibit chart, ' Types of Cells" or models, '*Ci«lls of Human Tissues.* 

Identify each t\ pe of cell and its function and have pupils discuss how 
the shape of (\uh cell is rehited to the function of the cell 



Cell 


FUXCTIONT 


Epithelial 


Covers snrfacc of i]w hod), inside surf.ice of dijjesUvo trac 
inside <jf tiie iiose^ tlirtmt, and windpipe. Protects die bo(! 
Luul proiluces secrttions. 


Nerve 


Crarries impulses which cause muscles to ait and tells us aboi 
our surroiuKlinjis. Some nerve ctlls are several feet long. 


Muscle 


Produces movement through contraction and relaxation. 


Blood 
Red cell 

Whfee cell 


Carries oxygen (0,0 to hody cells and carbon dioxide (CO 
to lungs. 


Engulfs and destroys gemis. 


Bone 


Makes vtp the body framework and aids in body movement. 


RcK>t hair 


Absorbs water and minerals from the soil. 


Guard cell 


Regulates amount of and water leaving the leaf and anion 
of COj entering. 


Egg and sperm 


Form new living things. 



Discuss the motilittj of certain cells (white hlood cells and sperm celh 
as an aid in performing their specific functions. The sperm cell mu 
be able to move to reach the egg cell. White blood cells move in 
manner similar to an amoeba. Tliey are able to move through the ival 
of capillaries to diseased cells in order to attack bacteria ivhich ent< 
the body. 
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Summary 

1. \\'hal iue llie longest cells in oiir body? 

2. What types of colls is blood composed of? 

3« How does llie shape of muscle cells mO tlunn in performing their 
function? 

Homework 

1» HoNV are nerve cells like telephone wires? 

2. Which cells perform the function of transport in the body? 

3. Explain how u iiitc blood cells destroy bacteria, 

Mdterids 

Microprojoctor 

Prepared slide of cheek cells 

Egg 

Petri dish or beaker 

Chart: Types of Cells (S-1, 12-2278) 

Models: Cells of Human Tissues ( S-1, 12-3S6S) 



10. HOW DO CELLS WORK TOGETHER IN UVING 
THINGS? 

Outcomes 

• A group of cells, similar in structure and function, which work to- 
gether, is called a tissue. 

• A tissue is named for the work it docs or for its location. 
Motivation 

Review the type^ of cells studied in the previous lesson. Display a 
chart of different types of cells (S-1, 12-1918), and call on pupils to 
identify each typo of cell and relate its function. Elicit that large 
numbers of each type of cell are usually found working together. 
O 



Development 

1. Identify these groups of ,siini!ar cells» working together, os tissue. 

2. Kniphasi/e the rote of the tissue as opposed to the role of the sing 
cell. As an oxanipU\ relate the func tion of a tissne to the nse of tl 
protective plastics as covers for food. 



3. Show prepared slides or transparencies of some of tlie tissues liste 
Have pupils identify eadi by the cells it contains and relate i 
function to the function of its cells. 



Tissue 
Epithelial 
iVcrve 

Bone (connective) 

Muscle 
Blood 



FUNCTIOX 

Provides protection 
Carries messages 

Composes framework and allows 

for movement 
Produces movement 
System for transport and protection 



4. Bone tissue is only one of several tJifferent types of connectl 
tissue. Duplicate and distribute a list of tissues to the class. Ha 
pupils dctennine the occurrence of each by its function. 



Con n txTi v k 'I'issc k 


FCNCTION* 


Bono 


Cornposcsi framework and allows for movement 


Cartilage 


Acts as ciislsmti^ gives rigidily to structures wilhoul 
hnncs, provides slippery svirface for joints 


IX'nsc fibrous 


Joins muscles to l>oiU's or bones to bones to aid 
movement, curries tbe blood Mii)ply 


Loose fibrous 


Holds orj^ans toj^elher, acts as a filler, eiisblons an< 
insulates, stores fat 



Are all muscle tissues the same? 
There are 3 types of muscle tis.'iue 

Muscle Tissuk Locatiox 
Smooth In internal organs 



Skeletal Attached to skeleton 

Cardiac In heart 
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IIoiv is cardiac muscle tUfjvrcnt in appearance from sl:elcid 
viuscle? Also, elicit that ice camiol control cardiac muscle tcldle 
tee can control skeletal muscle, 



Summary 

1. WhiU \s the tlifTorcncc bet v\ con a cell and a tissue? 

2. What type of cell makes np blood tissue? 

Homework 

1. What types of tissues make up your hvind? 

2. List the types of tissues tchich compose each of the following struc- 
tures: outer car, heart, inside of mouth. 

Materials 

Chart of cells (S-l. 12-191S) Prepared slides or 

Microprojector or microscope transparencies of animal tissues 



n. HOW DO TISSUES WORK TOGETHER TO FORM 
ORGANS? 

Outcomes 

• Many different tissues work together to form an organ. 

• Each body organ has a specific job to perform. 

Motivation 

Demonstrate the coordinated functioning of different tissues in a dis- 
sected chicken leg, Prepare the chicken legy prior to the lesson, in the 
following manner; Remove the skin from the complete leg and sep- 
arate the individual muscles and tendons to the toes by carefulty cut- 
ting the connective tissue bet^veen them. Show that the contraction 
of individual muscles moves specific toes by means of tendon con- 
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nections to the bones. Identify the ner\'e as the tough, white a 
which sUmulales muscle contraction. Identify the chicken leg as 
organ. 



Dftvelopment 

1. r.^plain thai movement occurs through the coordinated action 
many tissues: nvisclc, connective, nerve, and bone. Elicit that 
organ is a group of tissues v;orking together to perform a spec 
function. 

2. Ask pupils to name several other body organs and list these on 
board. Next to each organ, have pupils list the tissues each on 
is composed of and the function of the organ. Example: (H 
pupils complete chart at home.) 





Tissi;e Type 


FvN'cnoK 


Hand 


Epithelial, connective^ muscle. 


Picking up objecU 




blood, nen'e> ctt. 


Helping us Icam through ton 


Heart 


Cardidc muscle, blood 


Pumping blood through bodj 



3. Exhibit a model of a human torso. Remove various parts of 
torso and ]\ave pupils identify them. Elicit that each is an or^ 
Througlt Uicr class discussion, elicit that: Organs are varlec 
shape ar J ■ t aHon. To function properly* each organ makes us< 
many diffei nt tissues. 

4. Do plants also have organs? 

In plants, as in animals, groups of cells work together to f 
tissues, and various tissues work together to form organs. 

Exhibit a pbint Acm, Identify this as an organ. Ask pupils to p 
out various tissues composing the stem. Identify these tissue 
bark, woo ! and \rlh. What is the function of the stem? Eh'cit 
the stem nnrts ^hc leaves, flowers, and fruit and conducts 
lerial throu. he roots and the leaves. 

5. What are ne other plant organs? Exhibit a pbnt and ask pt 
to point out other organs. {Those organs you might icish ident 
are the stem, rfu>ts, leaves, and fiowers. The fiower itself is c 
posed of several different organs.) 



\\1iat are tlio ftirctioiis of vwvU of ihvsc organs? 





FVNTTION 


Stem 


Supporti conJucKon 


RcH)U 
Leaves 


AbsorpUon of ami minerals 
IVoduttion of iom] {future ksson) 


rlossers 


llcproiUKtioti 



>ummary 

V What Is the diJtcrencc between a tissue and an organ? 

1. What types of tissues nnist work together for you to move your 
finger? 

iomoworlc 

. Name the 5 sense organs. 

. Why are the sense organs well supplied with nervous tissue? 

V The flower has reproductive organs. What are the names of these 
organs? {Refer pupils to specific books for this iriformatlon,) 

^dfertdU 

chicken leg Portion of plant stem 

iodel of human torso {S*l, 12-3838) Plar\t (geranium) 

2. HOW DO ORGAN SYSTEMS CONTROL OUR 
ACTIVITIES? 

)utcofines 

A group of organs which work together to perform a specific fob is 
called an organ system* 

Our organ systems work without our comcious effort. 



Motivation 

Exliiblt a nimlcl or cliart of the human dlgcstiw system. Ask pupil 
the function of some organs. Elicit tluU nil of the organs play a role it 
digestion. Hase pupils come to tlio chart anil trace tlie path of 
particle of food through the digestive organs. I'lieit that all digestiv 
organs are connected and arc identified as the digestive system. 



Oevefopm^nt 

L Exhibit a chart of the circulatory system. Why is this called th 
circulator)^ system? Elicit that all organs in the system arc involve 
with the circulation of blood. Identify sonn^ of these organs (heart 
arteries, veins). Ehcit that a group of organs which work togethc 
to perform a specific function is called an organ system. 



2. Make a list of body systems on the chalkboard. Ask pupils to e> 
plain the function of each system and to describe some ol th 
organs which compose each system. 



SVSTF.M 


FcNcrioN 


OnrrASS 


Di^;csU^■c 


Digesti )f fcxnl 


Stomach, Intestines, liver, etc. 


Circulatory 


Circ\iluUon of blood 


Heart, veins, jfterios 


FACrctory 


tACTction of U'listes 


Kidneys, bladder 


lUspiralory 


HespiriUion: tnkin^ in oxygen 
and eliminating' CLuhon di(^xide 


Lungs, windpipe 


Nervous 


Transmission arul reception of 
messages uhich tell us about 
our surroundings or tell our 
body to ncL 


Brain, nerves 


Point out that the nances of tlio systems tell iis whM they do. 



3. Pose the question, "What is the relationship between cells, tissue 
organs, and organ systems?'* Demonstrate this relationship: 
cell tissue organ organ systctn organism 
What is an organism? Klicit tliat organisms arc living individual 

Notc: There are also one-celled organisms which arc not compose 
of complex organ systems. 

O 
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4. Group pupils In pairs, Imtruct them how to take puU*"*. end tespira* 
tlou nUes. Have one pupil take partner's puke and respiration 
rate, ivhile the latter ts relaxed, and record this Informtion. Next 
have the same pupil record his partner's pulse and respiration after 
his partner had jumped up and down 23 times. 

Elicit that aciivity increases pulse and respiration rate. Now ask 
pupih to cotisciously Increase their pulse and respiration rates. 
Point out that our organ systems work without o conscious effort, 

Summary 

L What IS an organ system? 

2* What is the function of the respiratory system? 

3. Why Is the cell called the basic unit of all living things? 

Homework 

h Why arc we called organisms? 

2. Explain why each organ system is composed of many types of cells. 
Materials 

Model of digestive system (S-1. 12-3728) or Chart (S-1, 12-3138) 
Chart of circulatory system (S-1, 12-3148) 



13. WHAT CAN WE lEARN ABOUT THE ORGAN 
SYSTEMS OF FISH? 

LABORATORY LESSON 

Outconnes 

♦ The organ systems work together in an organism. 

♦ The organ systems of fish are quite similar to those of man. 

Motivation 

Exhibit several goldfish in a bowl. Pose the question, "How do fish 



breathe?'* Kllcit that broalliini? is related to the niovements of 
mouth and gill covers. 



Developnnenf 

1. (Obtain a medium-si/ed fish from a meat or fish market. The i 
can be preserved in 8*1 fornialiii or formakleh) de sohition.) ! 
hibit Uie fisli to tlie class. Place a wood sphnt or a ghiss rod im 
the gill cover and push it out througli tlie month. Relate this to 
moNvments of the month and gill covers previously observed. 1 
and remove gill cover to show the structure of the gitls. Elicit t 
oxygen is removed from the water as it passes over the gills. 

2. Distribute Worksheets and materials to pupils. 

3. Kxhibit chart or model of the perch. Point out the location of 
various organ systems. Have the pupils dissect the fish accord 
to Worksheet instructions. 

4. Summarize, using the qt^cstions at tlic end of the Worksheet. 
Homework 

1. How is the respiratory system of a fish different from that of a m 

2. What happens to a fish when its gill covers are held closed? Wl 

Materials 

Bowl of goldfish Chart of perch (S-l, 12-2778) or 

Medium-sized, preserved fish Model of perch (S4, 12-3938) 
Wood splint or glass rod 

{May he ovrMCATFo row use uy pupii^s) 



LABORATORY WORKSHEET— BIOLOGY: LESSON 13 

Problem: W'hM cnn wc firul out about the ori;iUi systems of fisli? 
Materials 

Vish (macktTcl, pcrth, s\nc\\, por^iy, whiting) Dissecting tray 

Scalpel Probe Scissors Hand lens 
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?toceiiurc and OhservatUmH 
l» UioV al the fish carcftilly; 

a. What kind of ontsMc cx>vcrhig dtx's the fish have? 

h. How lioos it foci? 

c. How many fins does llie fish have? „ 

B>* ihelr appearance and iK)sitiuii, what six'eial io\> nii^ht each of the fins 
have? ; 

2. Turn the fi.s)i on its side. Cut away tlic gill cover on one side as your teacher 
did. What d<vs the iysteni look like? Draw a simple diagram. 

3. Using a sealix*!, make two cuts aerass llie fish as shown In the diagram. Using 
scissors, cut dowrj the midille of tlie "slontach'* Wtwcen the first 2 cuts. Fohl 
back the skin and jnusdes so thai you can see the organs iitside. 





I. What organs can you sec? 

a. Locale these organs: 

Esophagus Large intestine Small intestine 

Stomach Anal opening Li\'er» gall bladder 

b. Using a probe» lift all the parts and list other parts you can see. Compare 
the parts you see to those on the chart or model of the fish. 

c. What circulatory organs can you identify? 
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Conclusions 

1. In what \\v\ys arc the systems of ini\n unci ihh sinulu? 

2. What ilitfctciUTs tlo you obsiTVc? 

3. What is a sy&tejn? 



REINFORCEMENT AND REVIEW (6—13) 



NoTK: The instructor n)ay select the most suitable of the followl; 
suggestions for review and reinforcement. 



Audio-Visual Aid$ 

FlLMSTRlVS 

Plant Cells (AV List 386S0.16) History of cell study, main parts, a 
their funetions» tj^)es of spcciahzcd cells. 

Introducing Cells (38430.16) Study of simple plant and animal eel 
characteristics, needs, and functions. 

What h a Cell? (40314.2) Cells, parts, and functions; different t>i 
of body cells. 

FiiAfs (16 mm) 

Simple Plants: Bacteria (BAVI) Shows the major charcteristics of \ 
3 known t^roiips of hacti^n'a. 

World of MicrO'life (UAVI) .Shows structure and reproduction 
Tuicroorganisms, including l)read mold. 

Ainocha (BAM) Mitropluilography and animated drawings sh 
the structure atid life functions of a single-celled organism. 

Tissues of the Human Bodij (HA\'I) Details the organization of I 
basic kinds of tissues. 

O 

ERLC 



Tissues of the Huvum My (AV List 603.51) Compares the life 
processes of the oue-ccll organism with the human. 

Observation 

Pupils can investigate the world of tiny things through a magnifying 
icns or microscope. 

L They can sec the sparkle and beaulif\il symmetry of cr)'stals of salt 
or sugar. 

2. They can examine the stniclure of insects. 

3. With the aid of a microscope^ the celts of plants, as well as the 
delicate network of veins in leaves, can be observed. 

4. Newspaper and magazine pictures become a series of colored dots 
under a magnifying kms. 

5. The skin is observed to be like a moonlike expanse of craters and 
ridges. 

Research Topics 

1. ATP — A(htW!iir)f Trip)\osphote: Efxergij Mechanism of the Cell 

2. The Role of the Centriote in Cell Reprodnction 

3. DNA — Deoxyrthonuclcic Acid: Master Molecule in the Cell 

4. DSA — and Ueredity 

5. The Golgi Complex in the Cell 

6. The Mitocliondrion: Storehouse of Fnergy for the Cell 
7/ Conduction of \ervc Impulses h\j Serve Cells 

8, Tlie Endoplasmic Rettculuin 

9. Cellulose: Huildtng Matter of PliUU Cell Walls 



NUTRITION 



14. WHAT USEFUL CHEMICAL SUBSTANCES 00 
FOODS CONTAIN? 

Outcomes 

• All foods contain useful substances called nutrients. The nutrient 
required by all living things Inchidc: sugar, starch, fats, protein 
vitamins, minerals, and water. 

♦ Nutrients supply the body with energy and aid in the growth an 
repair of tissue. 

Motivation 

Ask pupils to describe the foods eaten by household pets or by familii 
zoo animals. List these on the chalkboard. Elicit that food is a bas 
need of living things. 

Ddvelopnnont 

1. Pose the question, "Why do we eat food?*' EUcit that food Is nece 
sary for the growth and repair of tissue and is a source of enerj 
for the body. 

2. What types of food are good sources of energy? Ask pupils wW< 
television advertisements (commercials) identify food products 
being sources of energy. List these on the board. 

Point out tha«: each of these foods contains certain chemicals 
common. Identify these chemicals as sugar and starch. You m 
wish to identify these as carbohydrates. 



\Vl>lcli food products aa* aihortised as containing substances 
needed for growlh and repair? l.ist these on the board. Identify 
the chemical cojninoii to these foods as protein. 

Exhibit an empty milk container to tlie class. What is added to the 
milk to enrieh it? Point out that the Vitatniti D in milk is hnt one of 
a group of other important chenn'cals Ciilled vitamim. 

Identify the nsefnl substances found in food as nutrients. Place the 
list of nutrients on the board; 
Sugar Starch Protein X'ilamins Nfinerals Fats & oils Water. 

Exhibit a food chart showing nutritive values of conunon foods. 
Pose these cjuestions: 

What foods are good sources of starch? 

\\'hich foods are ric li in sugar? 

N\'hat protein-rich fnoils come from plants? animals? 

If a doctor recommends tliat fats be eliminated from the diet, 
whicli foods should not bo eaten? 

Why is milk called the ''perfect food*'? 

\Vhicli foods are poor sources of nutrients? 

What is the material of all living cells called? 

Protoplasm is a complex mixture of many chemicals. The symbols 
of the most important elements makiu}:, up the chemicals in proto- . 
plasm are: C, O, H, N\ S, P, vl\ Ca, K 

Give full name of each element represented here. Where docs the 
body obtain these elements? Elicit that tlie foods tee eat ore sources 
of these elements, 

mmary 

What is moaut by a nulrilions (nutrient) food? 

Why do athletes eat fotnls containing suaar, prior to competing in 
athletic contests^ 

Why is it important for children to ineliido many prn(( in-ric h foods 
in their diet? 
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Homework 

L Preparo a 3-day diot wliicli w ill supply you with all tho mitrlei 
nccossary lo stay lioalthy. 

2. Obtain several food containers and copy tlie nutrient content fr< 
the labels. 

Mdferidts 

Kmpty milk container Toed chart 

15, WHAT IS A FOOD TEST? 
Outcomes 

♦ Some clieinlcaU cliange color when they are added to partfcul 
nutrients. These chemicals can be nsed to indicate which lUitriei 
a food contains. 

# When a chemical changes color with only one nutrient, it can 
used in a food test. 

• Iodine turns black when it is added to starch. 
Motivation 

Tell pupils that doctors advise people who arc overweight to elimin 
starch from tlieir diet. Ask pupils to select some foods contaim 
starcli which they would not inehide in the diet. List these on \ 
board. Ask, "How can we be sure that these foods contain starch?** 

Development 

1. Exhibit a set of seven labeled test tubes, each one-third full o. 
nutrient listed under Nfaterials. 

Which luitrient dot^s each of those represent? 

the chalkboard, list each of the samples and the nutri< 
represented. 

2. Add several drops of LugoVs solution to each test tube. Call uf 
pupils to observe the reactions, if any. List the observation on 1 
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board lUidt that tlic color clian^cd to blue-black only in the test 
tube containing thv starch svispcnsiou. Identify Lugols solution as 
one containing iodine* 

. Discuss the implications of tins demonstration. Elicit that the color 
reaction fornvs the basis for the chemical test for starch only. 

Why did we add Lugols solution to oU of tlie nutrients? Elicit 
that the tests made with the other nutrients were for compari- 
son purposes and are called controls, 

, Guide pupils to identify an important criterion for a successful 
food test. Elicit that one criterion of a successful test involves a 
color change that is specific for each nutrient. 

. Exhibit several food samples to the class» Have pupils test these to 
find examples of foods which contain starcb. Some food samples: 

Bread Carrot Cooked spaghetti or 

Potato Meat macaroni 

Lettuce Cooked egg white 

ummary 

, How can we find out it ;\ food contains starch? 

. I low can wc tell which nutrients a food contains? 

> Why is it important that the LvigoVs solution react only with the 
starch suspension? 

lomework 

Jsc iodine to test foods at home for starcb content. List tested foods 
'^ich contain starch and those which do not contain starch. 

/Idteridls 

even labeled test tubes in a rack, each one-third full of one of these 
tutrients: 

Starch suspension Water 

2*/t glucose or dextrose solution Com or olive oil 

2% peptone or beef broth suspension ■ Lugols sohition 

2% table salt solution (Vitamin C) 

Vi ascorbic acid tablet (Vitamin C) dissolved in water 

{Continued ] 




Food samples: 



Bread 
Potato 
Lettuce 



Carrot 
Meat 

Cooked egg wliite 



Cooked spaghetti 
macaroni 



16. HOW CAN WE FIND OUT IF FOODS CONTAIN 
SUOAR? 

Oufcomes 

• Benedict's solution can be used to test foods for sugar. 

• When Benedict*s solution is added to a simple sugar and heat 
the mixture will change color from blue to green, to yellow, 
orange, and finally to red. 

MoflvaHofi 

Review the criteria for a successful food test. 

Present the following problem to the class: Diabetics must rest] 
their intake of sugar. How can we find out which foods contain sug 
Elicit that we have to find a substance which changes color only wl 
mixed with sugar. Exhibit a bottle of Benedicts solution and ideni 
it as a chemical which can be used to test for sugar. 

Development 

1. Prepare a set of se\'en test tubes, each one-third full of a differ 
nutrient. (See materials at end of ksson.} Add one-third of a I 
tube of Benedicts solution to each of these tubes. Ask inipile 
identify any reaction that has occurred. Explain to the class I 
in order to get a reaction the solution must be heated. 

2. Gently heat each test tube in turn. Ha\'e pupils describe the r< 
tion between I3enedict's solution and .sugar. Elicit tljat the mixt 
of Benedicts solution and sugar, when heated, changes color fi 
blue, to grccr.» to yellow, to orange, and finally to red. 

3. Show the applicabilit)' of this test by testing several foods v 
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Bonedlcts. Foods which may be used arc mflk, breads onfon, egg 
white, candy, a piece of apple or other fruit. On the chalkboard, 
list foods that contain sugar and foods that do not contain sugar. 
Notk: Sucrose or table sugar will not react with Benedict's solution 
since it is not a simple sugar. 

Fill a test tube one-third full of a 2% solution of sucrose or table 
sugar. Add one-third of a test ttdfe of Benedict's solution and heat. 
Ask pupils why there is no reaction. Elicit that table sugar is chem^ 
icolly different from glucose or dextrose. Identify glucose and 
dextrose as simple sugars and sucrose as a complex sugar. Bene- 
diet's solution will react only with simple or reducing sugars. 

ummary 

. How does Benedict's solution react with simple sugar? 
. What is the test for sugar? starch? 



ece of fruit 

ack with 7 test tubes, each filled with one of: 
Starch suspension 
Com or olive oil 
Water 

2% table salt solution 

2% glucose or dextrose solution 

2% peptone or beef broth suspension 

Part of ascorbic acid tablet dissolved in water 



lomework 

Describe the test for sugar. 
Describe the lest for starch. 



lateriaU 

enedicts solution 
unsen burner 
est tube holder 
nion 



Milk 
Bread 



Egg white 
Candy 
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17. WHAY ARE THE TESTS FOR THE OTHER NUTRIENTS? 



Outcomes 

• Biuret sohitioh ^ ;i IS pink or violot wiicn it i;; mixed with proteins. 

• IndoplKiiol, I biue cluMnieal, becomes dear \vhcn Vitamin G Is 
added to it. 

• A conipletcly burned food leaves an ash which is its mineral content 

• When fat is rubbed on brown paper, a spot appears on the paper 
Light can pass through this spot (U is transhiccnt). Heating docs 
not remove the spot. 

• Heating food causes water U\ the food to form vapor which can be 
collected by cooling. 

Motivation 

Exhibit a sample of apparently dry food, such as a piece of toastec 
brcvid or a raisin. Heat the sample in a test tube. Have pupils idcntif) 
the droplets on the cooler, upper inside of the tube, as water. Ellci 
that food can be tested for water content by heating. Heating cause; 
the water in the food to evaporate. The water can then be collected b; 
cooling the vapor. 

Development 

1. Heat a sample of food, such as a piece of bread, in a crucible a 
evaporating dish, until only ash remains. 

Note: Since this will take several minutes, it will be well to go oi 
to the next demonstration. 

What remains after heating? Elicit from pupils that the unbumec 
charred ash which remains represents the mineral content in th 
food. 

2 To one-third of a test tube of water, add a small amount of rav 
egg white or powdered albumin. (Identify these as protein-ric 
materials.) To this mixture, add one-third of a test tube of Biurc 
solution. Have pupils compare the color of the new mixture wit 
the original color of the Biuret solution. Elicit that Biuret solutio] 
turns violet or pink In the presence of protein. 
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3. Place several pku^cs of boiled egg white in a pyrex test tube and 
cover iliem with concentrated nitric acid. 

Caution: This step should bo clone with extreme care. Nitric acid 
Is very caustic. 

Vstn^ a test tube hohlcr, gently heat the test tube with boiled egg 
tchttc and nitric acid, holding the mouth of the test tube away 
from the face. 

Heal the mixture to l>oilirtg and then pour ofF the acid. Rinse the 
egj; while with water. Add some dihito ammonium hydroxide to 
the test IuIh'. Klicit that the orange color deepens with the addition 
of the hydroxide, which indicates the presence of protein. Why Is 
this test useless with sources of protein, such as milk and cheese? 

4. Place one inch of indophenol solution in a tost tube. Using a mcdi- 
dtie dropper, add, drop-by-drop, a solution of 1% ascorbic acid 
(Vitamin C). Shake well with each drop. Have pupils observe the 
change from blue to a colorless state. 

NoTKj The intermediate pink should be disregarded. 

Klicit that indophenol becomes clear when Vitamin C Is added to 
it* Explain that indophenol solution can only ho used to test for 
Vltantin C, which Is but one of many vitamins^ 

5. Rub some butter or oil on a piece of unglazed paper, Treat a second 
piece of paper in a similar way, using water Instead of oil. Have 
pupils obser\'e the translucent spot which appears on both pieces 
of paper. Heat both pieces of paper over a hot plate, lamp, or 
radiator. What happens to the paper treated with water? Elicit 
that the heat causes the water to evaporate and the water spot 
disappears. The translucent fat spot remains. 

Summary 

L Which food tests im'oivc the change in color of specific chemicals? 

2. Why is it difficult to test a single, small food sample for all the 
nutrients? 



Homework 

L For the next lesson it will be necessary to bring in samples of vari- 
ous foods. (The teacher may make suggestions as to kinds.) 
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2. Make a chart completing the Information aslced for In the Ihre 
columns J 



NirrwENT 


Food Test 


Color chance (if anv) 





















Materials 

Piece of toast 
Raisin 

Oil or butter 
Hot plate 
Uing stand 
Wire gau^e 
3 test tubes 
Test tube holder 
Biuret solution 
Medicine dropper 



Indophcnol solution 

Crucible or evaporating dish 

1% ascorbic acid solution 

Raw egg white or powdered albumin 

2 pieces unglazcd paper 

Test tube 

Cooked egg xvhlte 

Concentrate nitric add 

Dilute ammonixm hydroxide 



18. WHAT NUTRIENTS CAN WE FIND IN COMMON 
FOODS? 

LABORATORY LESSON 

Outcomes 

• Food samples can be testeil for the presence of each of the nutrient 
using specific food tests, 

♦ Foods usually contain several different nutrients. 



Motivation 

Have pupils exhibit several of the food samples brought from hom 
Ask pupils to make tentative suggestions about the nutrient contei 
of these foods. List these foods and their tentative content on tl 
board. 
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Developmonf 

L Briefly review and note the following food tests on the chalkboard: 

Test for starch: Liigol's solution turns black or blue, 

sug^ar: Benedict's solution turns green, yellow, 

orange^ or red when heated, 
protein: Biuret solution turns violet or pink. 
fats and oils: Whew rubbed on unglazed paper, fats and 
oils produce a translucent spot which docs 
not disappear when heated gently. 
Note: Tests for Vitamin C, minerals, and water will not be con* 
ducted during this laboratory lesson. 

I, Distribute Worksheets and materials to pupils. Pupils should work 
in groups of four, so that each pupil will be able to conduct a dif» 
fcrent test Each group divides the responsibilities for the tests, 

). Have each group of pupils divide each food sample into four parts. 
Explain that each food Is to bo tested for four nutrients. 

L Summarize by using the questions at the end of the Worksheet, 



Honriowork 

I. Which food that you brought from home do you consider to be 
the most nutritious? Why? 

L Test several foods at home for fat and oil content. Make a chart 
using your results. 



(May be dupmcated for use by pupils) 



LABORATORY WORKSHEET-^BIOLOSY: LESSON 18 



Problem: What nutrients can we find in cx)mnion foods? 



Materials 

Food samples from home 
[khcdicl*<5 jcoliiMon 
LugoVs solution 
Bfiurct solution 



6 pieces unglazcd paper 
4 racks» 6 test tubes in each 
Alcohol lamp 
Test tube holder 



TroccJurvs atul Ohst natiom 

li Divide rcsi>onsibilitics so tluit cath pupil will ix)iKlact ono of tlic tests on 
of the SLUnples. 

2. Divkh' vnvh foo(l sample inti» 4 p.\Tt'?. Place one part of each sample Into o 
test lube in eaeh r.iek jiul label the tube. 

3. Kiiul out NvbiU nutrients are present jii eath <»f >our food samples. Write yo 
results on tbe lable of ObserNaltous. Iiulicale the piesenie of a nutrient vvi 
tfie word pre^enf aiul its alvseme with the Wdrd ahsvtif, I.vaw [ho spaeO hU\ 
when you nuiy not be able to lest fer a HX'eific luililent. 



TABLK or OBSi: RVATIONS 


Koon 


Stahi K 






r.s rs andOi 


I. 










2. 










3. 










4. 











Conclusion 

1. Which of your results surprised you? Why? 
2< Which foods coiittincd all four nutrients? 

3. Which foods contained only one ntitncnt? 

4. Did you find that most foods tontaii^cd one or 5C\craI nutrients? 

5. Did your results differ from thos" of other pupil?;? If so, why? 

6. Arc tfic tests you made su[f\eh'nl for a filial ittd^meut about xvhat the foi 
contain? Explain. 



19. HOW DO LIVING THINGS OBTAIN ENERGY? 



Outcomes 

• Foods pro\'ii1o li\ ing tilings n ith riiorgy. 
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♦ Oxidation of foods iu our bod)' produces heat energy, carbon di- 
oxide, mid water. 

♦ Ciirbohvdrales and fats aro the diief sources of energy. 

♦ \Vv can mcasurr i}w mwr^ij content of foods. The energy unit in 
foods is called the Calorie. 

Mofivafion 

IIONV do athletes get cpiick energy prior to or during an athletic con- 
test? Illicit tliat athletes usually eat foods containing sugar for energy. 

Development 

1. Mxhibit a niarshmallow. Identify the marsbnullovv as a source of 
sugar. Pose the ({ueslion, "Mow can we show the energy in a food?'* 
Hold a luarslnnallow witb a pair of tongs over a flame until it 
ignites. Ask pupils what forms of energy are released by the marsh* 
inaltow. Klicit tliat heat and light energy are given ofF. What kind 
of a chemical reaction is this? (liefer pupils to learnings in Grade 
7: Cliemistry.) Klicit that the niarshmallow I's being oxidized and 
the reaction is exothermic. 

2. Point out the blackened exterior of the niarshmallow. Have pupils 
identify this substance as carbon. Elicit that the niarshmallow 
must consist of carbon compounds. 

3. What other elements can we find in the marslimallow? Ignite a 
second niarshmallow. Run the flame from the burning marsh- 
mallow ON'cr the chalkboard, Have pupil; identify the damp area 
on the board as consisting of water. '*Where did the water come 
from?" What elements is water composed of? Elicit that the marsh- 
maltow must also contain hydrogen and oxygen. 

4. Invert a widc-inouthed collecting bottle over the flame from the 
niarshmallow. Pour some limewater into the Ixjttle, stopper, and 
shake till the limewater turns cloudy* Elicit that another product 
of tile burning of the niarshmallow is carbon dioxide. As a control, 
repeat this, using a second bottle and an unburned niarshmallow. 

5. What elements is the marshniallow composed of? Elicit that the 
niarshmallow contains carbon, hydrogen, and oxygen. What are 
the products of oxidation of the niarshmallow? Write the following 
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foniuila on the hoard. (H wiU noi be ncccssaiy to write this as a 
balanced e(iiiation.) 

CJIjjC), 4 0,^ Energy + CO, -h H,0 
Su^ar OxijKcn Uait and //«/if Corhou d'mkk Water 

6. Does oxidation take place in living things? 

Have a pupil eviiule on the dulkboard. Elicit that the air we exhale 
contains water \'apor. Have a second pvipil exhale into a bottle 
containing liinewater. W'h}' docs the hniewater turn ntilky white? 
Elicit that the air we evhalc also contains carbon dioxide. 

Discuss the fact that many living things are warmer than their 
surroundings. Wliere is this energy produced? Elicit that living 
things recpiire food and o\>'gen. Oxidation of food will release 
heat energy as well CO: and ILO. 

7. Introduce the concept that nutrients can be oxidized. Bum a 
peanut. 

Burn a peanut or a butter candle and a cube of sugar dipped In 
cigarette ash. Identify those foods, which arc used as sources of 
energy by the l)ody, as sugars, starches, and fats. (Protein is also 
an energy source, but it is not as good a source as the others.) 

8. Iloxc can tie find out how much energy food confnins? 

Notk: In Grade 7: Physics, pupils learned how to n\easurc heat 
energy by heatl\ig water in a calorimeter. 

Ignite a peanut and use the flame to heat a test tube of water. 
Measure the temperature rise in the water. Heat a second test tuhi 
of water with the flame of a burnhg cube of sugar. Measure th( 
rise in the water. Elicit that the rise in temperature is related t( 
the energy content of the food. Identify the energy unit in foodi 
as the Calor-xC, 

Sumrnnary 

1. How do living things obtain eneigy to carry out their life processes! 

2. How is this energy obtained? 

3. What are the products of oxidation of foods? 

4. What nutrients are the best sources of energy? 
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Homework 

1. Why aro llio ouoig)' rc([(iirt'ments of tcvnagcrs greater than lliosc 
of aJults? 

2. \\'li>' is our body temperature greater than the temperature of our 
surroundings? 

3. What nutrients are llie best sources of energy? 

4. What is llie (hlferenee between a Calorie and a calorie? 



Materials 

4 niarslniiallows 

3 wide^niontlied bottles 

iJrncvvater 

Peanut or butter tamlle 



Peanut 

Su^ar cube and cigarette ashes 

Tliermometer 

2 test tubes of water 

Test tube hoUler 



20. HOW DO PLANTS OBTAIN THEIR ENERGY? 



Outcomes 

• Green plants syntlicsi/e the nutrients they need to carry on Ufe ac- 
tivities by the process called photosynthesis. 

• In the presence of sunlight, green planlj* utilize tlio green pigment 
chlorophyll to produce sugar and starch and release oxygen as a 
waste product. The raw materials needed for this process arc car- 
bon dioxide and water. 

• Anitmls arc dependent on green plants, 



Motivation 

NoTi-:: Several days prior to this lesson, oo\'er two or three of the 
leaves of a variegated geranium plant with black construction 
paper or alumininn foil, as shown in this diagram. Place the 
plant in sunlight until it is ready for use, 
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ov«** one* ur^dcr 




GERANIUM UW- 



Exhibit the geranium plant to the class. Ask pupils to list on the board 
some of the life activities of the plant. Pose the question, "How do 
plants obtain nutrients to supply energy to carry out these life activ- 
ities?" Point out that plants do not take in nutrients (starches, sugars, 
proteins, etc) as animals do. Why then, do we find these nutrients In 
the plants? 

Developnnent 

Explain that the geranium plant has been exposed to sunlight foi 
several days. RrmoNC one of the covered leaves and exhibit it to 
the class. Remove the covering and cut a notch in its side to iden- 
tify it laten Remove an uncovered leaf. Compare the two leaves. 
What effect has the aluminum foil or construction paper had on 
the covered leaf? Elicit that it has not received any sunlight. 

Point out the white edge of the variegated geranium leaf. Elicit 
that the lack of green pigment indicates an absence of chlorophyll. 

^. Boil both leaves in alcohol, over a hot plate, until they are blanched. 
If a hot plate is not available, place both leaves in a small beakei 
of alcohol and heat the beaker in a water bath or pan of water. 
Caution: The alcohol vapors arc extremely flammable. 

When the chlorophyll has been removed from the leaves, rins< 
them and spread them on the bottom of a petrl dish, Cover the 
leaves with LugoKs solution. When there is no more darkening o 
the leaves, rinse off the iodine solution and exhibit them agains 
a white background. 

Elicit that the cholorophyll-bearing portion of the uncovered lea 
shows the presence of the nutrient starch. 
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Where did the starch voine from? Klicit that the starch xm\st have 
been produced by the plant. What did the experitnont show us 
that is needed for plants to produce starch? Klicit that chlorophyll 
and sunlight are necessary for starch production* Identify this 
process as photosynthesis. 

What raw materials are needed for photosynthesis? Have pupils 
recall experiences iu growing plants. Plants need water, which Is 
absorbed from the soil by the roots of the plants. Plants need air. 
Identify the giis present in alr» which is needed in photosynthesis, 
as carbon dioxide. (Plants also use oxygen, but not as part of tho 
process of photosynthesis.) 

Why are green plants called "food factories"? Use the following 
diagram to develop ai\ analogy between a leaf and a factory. 



For. Tory-* f 




Raw rn<iX€r\ck\S' 



to Led 

FrocSuct- 



Why are animals dependent on green plants? Fill a or 8" bat- 
tery jar with tap water. Saturate the water with carbon dioxide by 
blowing into it with a straw. 

Fill the body of a 4*' funnel loosely with actively growing sprigs 
of Eiodea. Invert the funnel in the water xcith the rim supported 
on a few pieces of glass tubing to hold it o0 the bottom, The stem 
of the funnel should he under xcater. 

Fill a test tube with water, inverting it in the battery jar while it is 
still full. Slip it over the stem of Hie funnel and set tlie entire ap- 
paratus in bright sunlight for 24 hours. 

Remove the test tube, keeping a thumb over the open end, and 
test for oxygen with a glowing splint. Elicit that oxygen released 
by green plants during photosynthesis is necessary for respiration 
in animals. Why are green plants and animals both necessary in a 
balarwed aquarium? 



Sun 



Test tube 



Summdry 

1. V/hat arc the raw materials needed for photosynthesis? 

2. Why is it that only green plants can carry on photosynthesis? 

3. Why Is sunhght the soviroc of energy for all living things? 

Homework 

1, Why arc green plants Important to all living things? 

2, Why Is it said that all food comes from green plants? 

3, Explain the process of photosynthesis. 



Maferidts 

Variegated geranium plant 
Paper clips 
Aluminum foil or 

dark construction paper 
Beaker 

Hot plate, water bath, or pan 
Petri dish 
Lugols solution 



6" Of 8" battery far 

Straw 

4*' funnel 

Sprigs of Elodea 

Pieces of glass tubing 

Test tube 

Wood splint 



21. WHY ARE PROTEINS IMPORTANT FOR US? 

Outcomes 

• Proteins supply the body with materials for growth and repair 
tissue* 
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» Protein is necessary for the formation of new protoplasm. 



/lotlvation 

hw'o pupils reeall that foods supply living things witli energy and 
aw matorJals for grou tli an<l repair. Kticit tliat earbohydrates and fats 
,ro sources of encr^^)'. Poso tlic question, "Wliicli nutrients aid In 
;ro\vth and repair of tissues?** 

)dvelopment 

♦ Protoplasm, living tissue, is a complex mixture of compounds com- 
posed mainly of carhon, hydrogen, oxygen, nitrogen, sulfur, and 
phosphorus. Kliclt that carboliydrates and fats can supply the body 
with carbon, h\'drogcn, and oxygen, but to build new protoplasm 
we niu5t also have nitrogen, sulfur, and phosphorus. 

Heat a sample of moat. Identify this as a source of protein. Dem- 
onstrate, through the charring, that it contains carbon. Collect the 
\apor driven ofl on a cool glass plate. Have pupils identify this as 
water. List these elements, present in protein, on the chalkboard. 

i. Tlirough the conspicuous odor, different from that of burning car- 
bohydrates, elicit that other elements must also be present. Identify 
these as nitrogen, sulfur, and phosphorus, and list them on the 
board also. \^'hy are proteins necessary to build new protoplasm? 
Elicit that only proteins can supply the body with certain needed 
elements to build new protoplasm. 

. What foods are good sources of protein? Have pupils reeall com- 
mercials or ads that promote foods important for growing children. 
List these protcin-rich foods on the board: 

meat fish poultry and eggs dairy products 

Proteins are large molecules composed of chains of smaller mole- 
cules called amiso acids. There are about 23 different amino acids. 

How many protein moleades containing 3 amino acids can he con- 
structed from 2 different amino acids? Designate the amino acids 
"A*' and **B" and use these symbols to illustrate various protein 
molecules, AAA AAB ABA BAA 

BBB BBA BAB ABB 



How many protein molecules containing 3 amino acids can be con- 



structed from J dlifrri'tit (unino acUh? Work tliis out in a simila 
manner to the previous problem, 

Develop tite concept tlwt since protein mokctdcs can contain cttatn 
of hundreds or fliomands of the 23 amino acids in various com 
hinotlons, there arc a stagger injj^ number of difjcrent proteins, 

Sumnnary 

1. Why are proteins needed for llje formation of new protoplasm? 

2. What elements are present in protein tlu\t are not found in carbc 
hydrates and fats? 

Honnework 

1. Why is a diet of candy» cake, and soda bad for ones health? 

2. Prepare a list of protein-rich foods included in your diet during tl: 
past week. 

Materials 

Sample of meat Glass plate Tongs 



22, WHAT FOODS WfLL GIVE US ALL THE 
ESSENTIAL VITAMINS? 

Outcomes 

• Vitamins keep the body working properly, 

• Vitamins prevent deRciency disease.':. 

Motivation 

Tell the story of the famous experiment of Dr. Frederick Hopkins, \vl 
in 1906 selected n large nunil>er of healthy rats, recorded their weigh 
and then fed them diets consisting of five pure nutrients (sugar, stare 
protein, fats, minerals, and water). Within a short time, the n 
stopped growing, slowly lost weight, nnrl then died. 
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lliwo pupils make Irnlalivo coiicliisions based on the restilts of this 
experiment. KUcit the following: 

1. T!ic normal diet of the rats coutained something that the fu'o pure 
milrients did not supply. 

2. The missing substanee is necessary for life. 

3. The missing substance is one or more vitamins, (Point out that vita 
means hfe,) 



Developmenf 

1. Exhibit Vitamin Chart ancl 'or distribute duplicated chart* 



vriAMix c:nAH'r 


Vm AMIS- <!v Sovm K,s 


L^sfis IN Bony 


L « r r 1 9 f r ivr.r ik/ lc<4> Vj 1 


A 


risli-liv*T oils 
Crecn, ytHi)\v' 

VCgt'ti\l)l0S 

Milk, dictst* 


Growth 

Ucaltli of eyes, skin, 
teeth 


Slowed growth 
Infect ioi\s 
Niglit blindness* 
Xerophthalmia • 


B 

J 


Seafood 

Green vegetables 

lAwt 

Snylicans 

\\1iolo->(rain brciul 


Growth 

Helps body use svigar, 

stiireh 
Health of heart, 

nerves, skin, mouth, 

e\'es, niuseles 

stomach 
Health of blood 


Slowed growth 
Loss of iippetite, 
weight, energy 
Poor skin, eyesight 
NIental illuess 

* L llil^lU ^ lill, ^ KJl 

niacin ) * 
Pocir digestion 
Beri-beri (lack of 

Vit. B)* 


C 


Citrus fruits 
<Jreea vegt tahks 


Growth 

Health of teetfi^ gums, 
blood vessels 


Sore g\m)S 
Bleeding 
Bruising easily 
Scurvy* 


D 


Sunlight 
Kgg yolks 
Mnrithed milk 
Liver 
Fish 

Fish-liver oils 


Growth 

Building bones» teeth 

I felps (jody use 
minerals, including 
calcium, pliospbonis 


Soft bones 
Tooth decay 
Rickets* 


K 


(^rciu vegetables 

Sovbeiitis 

Milk 


Helps bI(KKl form 
scil^s, clots to stop 
bleeding 

Health of liver 


Continued bleeding 

of cuts* 
Hemorrhages 


•Deficiency di<ie.ise 



How \mw \\ WUwmm i\rv ilioro? Whwi is nuwnt by tlic B Com 
plox? Klicit tl»at ilwiv inc scwrjl B Vitijnjins. Identify sonw o 
these as niacin, tbiAmin, and riboflavin. 

2. I!o\v are vitamins used hy the body? FJieit that each vitamin ph\\ 
un important role in tlie fimelioinng of the body. Vitamins ar 
credited with the prevention of certain diseases. They are eallc 
deficiency diseases, l^lieit that each is caused by a deficiency of 
specific \ itamin. 

J. iJoes ever)' food contain all the \'itamins necessary for good health 
Elicit that Jnost foods are sources of only one or two vitamins. Dii 
cuss the need for a varied diet. Why is milk called "the perfe< 
food"? Illicit that milk contains several vilannns as well as severi 
nutrients. 

4. Why is Vitamin D called "the sunshine vitamin*? Explain the 
Vitamin D is manufaciutvd in the skin when the skin is expose 
to sunlight. Why is milk enriched u ith Vitamin D? Elicit that h 
drinking enriched milk one can be sure of a supply of Vitamin L 
even during periods when the skin is not exposed to sunlight. 

Summary 

1. Why is it important to include all essential vitamins in our diet? 

2. What is a deficiency disease? 

3. Some vitamins may he stored in the body, while others, like Vit 
min C, are excreted in the urine. Why is it important for us to i 
chide citrus fruits or juices in our diet each day? 



Homeworic 

Have pupils prepare reports about vitamins on tlie following topic 

1. Why British Sailors Are Called "Limeys" 

2. How Dr. Lind First PreN cnted Scurvy 

3. The Work of Dr. Goldberger ^Vith Pellagra 

4. How Dr. Kijkmann and His Chickens Found the Cure for Beri-Be 



Materials 

Vitannn Chart (S4, 1M99S) 
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Mimeographed vitamin list 



23. HOW DO MINERALS HELP US CARRY OUT OUR 
LIFE ACTIVITIES? 

Oufcome 

• Minerals arc iinpoitunt for body Iroiilth and energy. Some important 
minerals are calciimi, phosphorus, iron, sulfur, and iodine. 

Motlvaflon 

Challenge pupils by asking, "What is an atomic cocktail?** Some pupils 
may know that it is a radioactive solution (refer pupils to Grade 7: 
Chemistry for review of radioactivity) employed in the detection and 
treatment of thyroid conditions. Continue the discussion of mineral 
isotopes. How do we learn for which part of the body a chemical will 
be used? Klicit that by having a person take a radioactive form of the 
chemical wo can determine to which part of the body it goes by the 
use of a Gcigcr counter. 

Developnnent 

1. How is the mineral iodine used by our bodies? Elicit that it is 
ncceS5ary for healthy functioning of our thyroid glands. 

Exhibit n container of iodized salt. Point out that iodine Is added 
to prevent a deficiency of this mineral. 

2. Duplicate and distribute the table of minerals. (See page 218.) 
Use the chart to promote discussion of these questions: 

a. Which minerals were inchided in your diet today? 

b. What is meant by anemia? 

c. If a doctor finds a patient anemic, what two foods might he 
prescribe? 

jl. Which two minerals are needed to build strong bones and teeth? 

e. What mineral found in the home is enriched by another mineral? 

f. If a doctor injected radioactive sulfur into the blood, where in 
the body might it later appear in large amounts? 

g. What are some foods which are necessary to aid blood clotting? 

h. Why is iodized salt important in inland areas? (Hint: Iodine is 
found in seafood.) 



Name Symbol 


Sovm i';s 


Valve to Hodv 


Calcium Ca 


Milk% cheese, green vege- 
tnhles, cereals, citrus fniils 


Helps build strong bones, 
teet)i 

Flelps blood to clot 


Pho. phorus P 


Nfeats, milk, cheese, ceri\ds, 
poultry^ seafood, eg>;s 


Builds strong teetli, bone 
and healthy nervous sy 
teni 


Iron Fe 


Liver, red meat, eggs, spin- 
ach, fruits, vegetables, 
cereals 


Duilds red blood cells. Pr< 
sents some forms of an* 

mla 


Sulfur S 


Meats, poiillry, fish, eg)^ 
yolk, i>ens, beans 


Builds healthy skin, hal 
nails 


Iodine I 


Se;^food, vegetables, Iodized 
salt 


Helps control rate o( ui 
of energy. Needed f( 
healthy thyroid gland 


Sodium & Na 
Potassium K 


Table salt 


Important constituent < 
blood. Needed for prop 
functioning of cel!u! 
activities 


Note: Nftnerals cannot be used by the body unices they are in a soUible foi 



3. Have pupils recall the test for minerals whereby a food Is hea 
until on ash remains. Demonstrate that there are other tests 
specific minerals. 

a* With a wire loop, heat some sodium chloride crystals in a Bi 
sen flame. With another wire loop, heat some potassium chlor 
crystals in the flame. What are the distinctive colors of 1 
flame, when each is heated? Elicit that the sodium produce, 
yellow flame and the potassium, a red-violet flame. Elicit i\ 
this is a test to identify elements as well. 

b. To a solution of sodium chloride, add several drops of sil 
nitrate solution. The presence of chloride ion is shown by \ 
formation of a tchite precipitate ivhich is insoluble in dil 
nitric acid. 

Summary 

1. How can \vc determine where a mineral is used in our body? 

EI^C 



Why Is sal^ JodlzccI? 

Which vdamtn and mineral act together to aid blood clotting? 



latorials 

►dized salt 

platinum wire loops 
xUum chloride 
her nitrate solution 



Duplicated mineral charts 
Potassium chloride 
Sodium chloride solution 
Dilute nitric acid 



HOW CAN WE INSURE PROPER f=UNCTIONING 
OF THE SYSTEMS OF OUR BODY? 



utcome 

A balanced diet is one that includes all the necessary nutrients in 
quantities sufficient to maintain good health. 

otivatlon 

►se the question, "How can we make sure our bodies are supplied 
ith all the essential nutrients?" Elicit that a balanced diet should in- 
ido all the nutrients essential for life, 

hat is the role of the school dietitian in preparing school lunches? 
icit that the dietitian prepares menus which supply all essential 
trients. 

jvelopnnent 

Duplicate and distribute the Basic Four chart: (See page 220.) 

Have pupils use this chart to prepare a balanced two-day menu. 

Pose the question, "Does your nunu supply you with all the essen- 
tial nutrients?" (Have pupils utilize previous class experiences to 
determine nutrient content of foods.) 

Does the diet contain all the essential vitamins? 

Docs it supply all the essential minerals? 



BASIC FOUR 

1. Milk Ghocv milk, cheese, butter, and ice cream 

2. Bread- CriuiAL Ghoup: bread, macaroni, noodle* rice, spaghetti, 

WiifWcs, and p.incaJtrs 

3. Meat Group: meat, chicken, fish, eggs, nuts, dry beans* and 

peas 

4. VEcm-ABtE-FRUiT Group 

YOU SHOULD HAVX ( DAILY) 

Group 1, Four or more cui^s of miik; butter, cheese* or Ice cream can 

take the place of a cup of milk 
Group 2. Four or more helpings 
Group 3. Two or more helpings 

Group 4, Four or more helpings; one citrus fruit and one green or 
deep yellow vegetable are necessary 



2, Does the diet meet your energy requirements? Tell pup{ls i 
energy requirements vary with age, weight, sex, activity, and 
cupation. The energy value of foods is measured in Calories. Jui 
high school boys require about 30 Calories per pound of b 
weight, girls about 23 Calories. Who needs more Calories, an 
pound boy or 100-pound girl? 

3. Bulk and roughage are necessary to satisfy hunger and for 
proper elimination of wastes* Leafy vegetables are good sou 
of bulk and roughage* Which did you include in your menu? 

Summary 

1. Why is a meal which contains bread, rice, and spaghetti a po 
planned meal? 

2. Why are foods from each group needed for a balanced diet? 

3. What foods would you not include in your evening meal If 
had pizza and soda for lunch? 

4. Can you live on bread alone? 
Homework 

1. Which individual in each of the following pairs has the hij 
O rgy requirement? Why? 
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a. Baseball player — salesman 

b. Teacher — construction worker 

c. Junior liigh school student — college student 

d. 160-pound man — 120^pound woman 
0. Typist — nurse 

1. What is the definition of a balanced diet? 

Did you cat a balanced diet today? What did it contain? 

Materials 

)uplicated chart, ''Dasic Four ' 



REINFORCEMENT AND REVIEW (14—24) 

^OTE; The histructor may select the most suitable of the following 
suggestions for review and reinforcement. 

udlo-Visual Afd$ 

ILMS (16mm) 

ood: Energy from the Sun (AV List 229,45) Green plants utilize the 
energy in sunlight to make food in their leaves. 

hotosynthesk (AV List 32815.13) Describes the process of sugar 
production by green plants on the molecular level. 

utrMon and Metabolism (BAVI) Explains the five classes of chemi- 
cal substances which comprise all foods» and shows how they are 
essential to body growth and repair. 

ow Creen Pknts Make and Use Food (AV List 293.78) Four es- 
sentials used by green plants in photosynthesis. 

ow the Body Uses Energy (AV List 295.281) Energy is required for 
physical activity and also to maintain physiological processes. 

7w Green Plmts Moke Food (AV List 293.786) How green plants 
makofood in the process of photosynthesis. 
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FiLMsrnirs 

Disease and Diet {Vitamins) (AV List 37470.1) Scurvy, bcrUb 
tests with aniiniih for various deficiency diseases. 

Our Pood (AV List 37367.^3) Importance of food as a mitrlcnt. 
Matching 

Match the Uenis in column A witli the vitamins and mineral? 
column U. Items in column B may bo used more than once. 





A 




B 


- L 


Beri-beri 


a. 


Vitamin A 


- 2. 


/•nemia 


b. 


Vitamin Bi 


- 3. 


Scur\y 


c. 


Vitamin C 


- 4. 


vSunshine vitamin 


d. 


Vitamin D 


- 5. 


Night blindness 


e. 


Vitamin K 


- 6. 


Mineral for building 


f. 


Calcium 




strong bones 


g' 


Iron 


- 7. 


Enriched milk 


h. 


Iodine 


. 8. 


Citrus fruits 


i. 


Sulfur 


- 9. 


Rickets 






- 10. 


Seafood 







Student Projects 

There are many pupil project ideas in the area of photosynthesti 
food production by green plants. 

1. H does the wavelength of light (color) affect photosynthe: 

2. How does polarized light affect the process of photosynthesi 

3. How does artificial light affect the process of photosynthesi 

4. What factors cor\irol starch synthesis form glucose in green p 
(See NYS Biology Handbook— 1.38.) 

5. What happens during the "dark reaction" in photosynthesis? 

6. How can chloroplast pigments be separated? 

1, How does light intensity affect the rate of photosynthesis? 
8. Is carbon dioxide necessary for photosynthesis? 
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SUGGESTED UNIT EXAMINATION: BIOLOGY 



following arc not intended as a diagnostic tool or comprehensive 
iSiire of unit outcomes. They may serve for review purjioses, as a 
rco of unit examination, or in any way deemed desirable. 

Nonliving things differ from living things because nonliving 
things arc not: 

a) affected by heat 

b) able to adjust to stimuli 

c) made of various chemicals 

d) made of solids, liquids, and gases. 

To provide energy a nutrient must combine with; 

a) water b) minerals c) oxygen d) carbon dioxide. 

The objective of a microscope is: 

a) close to the eye 

b) the part that holds the slide 

c) the part that adjusts the light 

d) the lens furthest frojn the eye. 

A microscope has lOx and 45x objectives and a lOx ocular. The 

highest magnification possible is: 

a) 45 b) 55 c) 450 d) 4500. 

All living things obser%'ed under the microscope had: 

a) green-colored bodies c) cell walls 

b) cell membranes d) organs for locomotion. 

From your study with the microscope, you can conclude that all 
living things: 

a) are composed of different materials 

b) are composed of cells 

c) show no resemblance to each other 

d) live in the same surroundings. 

Most foods contain: 

a) only one nutrient c) all the vitamins and nutrients 

b) all the nutrients d) more than one nutrient. 
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Milk helps growing l)oys nnil girls bccanso It; 

a) Is our only source of iron 

b) is Hie best sonrce for vitamin C 

c) contains fiiany important nutrients 

d) is easily purcliased. 

9. Tile nutrient present in smallest amounts in foods is: 

a) carboliydrates b) fats c) proteins d) vitamins. 

10. Lngol's solution is used to test for: 

a) starch b) sugar e) protein d) fat. 

11. Benedict's solution is used to test for: 

a) starch b) sugar c) protein d) fat. 

12. Biuret solution Is used to test for: 

a) starch b) sugar c) protein d) fat. 

13. A nutrient wljicli contains only the 3 chemical elements, carl 
hydrogen, and oxygen is: 

a) protein b) water c) vitamin d) sugar. 

14. A nutrient which can be foimd in foods without the use < 
chemical test is: 

a) starch b) sugar e) protein d) fat. 

15. A food which is a good source of vitamin C is: 

a) chicken b) bread c) beef d) lemon. 

16. A good source of protein is: 

a) spinach b) rice c) lettuce d) pork. 

17. A superior source of calcium for our diets is; 

a) liver b) seafood c) eggs d) cottage cheese. 

18. The substance needed by our body in largest quantity as a grc 
promoting material is: 

a) protein b) fat c) iron d) iodine. 

19. The energy value of foods is measured in: 

a) grams b) Calories c) meters d) degrees Cclcr 

20. A valuable source of dietary iodine is: 

a) seafood b) cereals c) enriched milk d) liver. 
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21. A vitamin which Is not storetl hy the l)Oi\y when taken in excess is: 
a) vUamhiA b) vU^iniu Bi c) viUmhiC 
d) vitamin D. 

22. Which of the following represents the recomtnemlecl caloric need 
per day for a 100 pound, thirteen-yt'ar-old boy? 
a) ISOO Calorics h) 2500 Calories c) 3000 Calories 
d) 4500 Calories. 

23. A good source of nutritional iron Is: 
a) butter b) margarine c) pizza d) liver. 

24. A vitamin produced by the skin during exposure to the sun Isi 
a) vitamin A b) vitamin Ba c) vitamin C 
d) vitamin D. 

25. A disease due to a deficiency of vitamin C is called: 
a) bcri-beri b) rickets c) scurvy d) pellagra. 



26. Cells without nuclei are: 

a) muscle cells 

b) white blood cells 



e) red blood cells 
d) nerve cells. 



27. The scientist w ho first obser\'ed* cells" in cork was: 
a) Brown b) Hooke c) Van Leeuwenhoek 
d) Schwann. 

28. The living material in a cell, surrounding the nv\cleus is: 
a) cell membrane b) cell wall c) cytoplasm 
d) vacuole. 

29. One difference between a plant cell and an animal cell is the: 
a) nucleus b) cell wall c) cytoplasm 
d) cell membrane. 

30. The green pigment in plant cells is found in bodies called: 

a) nuclei b) chromosomes c) rhloropljists d) genes. 

3L Factors carrying heredity of a cell arc found in the: 

a) cell wall b) cytoplasm c) chloroplasts d) nucleus. 

32* Digested foods and oxygen enter the cell through the: 
a) nucleus b) cytoplasm c) cell membrane 
d) vacuole. 
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33. Tlio process hy wliiili grcon plants manufacture carbohydratcj 
called: 

a) osmosis b) growth c) photosynthesis (1) excreti 

3-1 When green plants nianufacturo carbohydrates, an Import 
waste product released into the air isi 

a) carbon dioxide b) nitrogen c) sunlight d) oxyg 

35. The raw materials green plants use to manufacture carbohydr; 
are I 

a) COa and O, c) CO,, 1^0 and Oj 

b) H,0 and 0, d) CO^ and IhO. 

36. A gro'ip of similar cells performing the same function is calk 
a) a tissue b) an organ c) a system d) an organist 

37. The main supporting tissues in o\ir body arc bone andt 
a) nerve b) blood c) muscle d) cartilage, 

3S. A tissue adapted for carr>'ing messages is: 

a) nerve b) blood c) muscle d) bone. 

39. A tissue which aids the body to move is: 

a) blood b) muscle c) epithelial d) cardiac mui 

40. A tost made for the puq^ose of comparison is called: 

a) an experiment c) a physical change 

b) a chemical change d) a control 

41. Including "enriched milk" in one's diet prevents the dcficle 
disease called: 

a) beri-beri b) rickets c) scurvy d) pellagra, 

42. Night blindness is caused by a dietary lack of: 

a) vitamin Bu b) vitamin E c) vitamin K 
d) vitamin D, 

43. An example of a digestive organ is: 

a) heart b) lungs c) intestines d) ear. 

44. The longest cells in the body are: 

a) ner\'C cells b) muscle cells c) bone cells d) epithelial c< 

45. Anemia is caused by a dietary lack of: 

a) calcium c) vitamin A 
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b) Iron 



d) vitamin D. 



46* Tho greon ptgmcnl in plant cells is cnlled; 

a) magncshun b) cellulose c) chlorophyll d) Iodine* 

47. An example of a one-celled animal is: 

a) sptrogyra b) amoeba c) bacteria d) yeast. 

48. The wood wc use is composed of; 

a) plant cytoplasm c) plant miclel 

b) plant cell walls d) plant vacuoles, 

49. Which of tho following is not a basic need of all living things? 
a) food b) water c) carbon dioxide d) oxygen. 

50. Wc need bulk and roughage in our diet to aid in: 

a) using vitamins c) supplying minerals 

b) disposal of solid wastes d) supplying vitamin K. 
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Unit IV 

EARTH SCIENCE 

hanging Crust of the Earth 

Rocks and Minerals 
The Changing Earth 
The Importance of Fossils 



ROCKS AND MINERALS 



Suggested Lessons and Procedures 

K WHAT DO WG KNOW ABOUT THE STRUCTURE 
OF THE EARTH? 

Outcomes 

• The earth consists of three main parts: a solid surface called i 
lithosphore, a liquid portion called the hydrosphere, and a gasec 
layer called the atmosphere* 

• The earth Is divided Into four layers: crust, mantle,'outer core, Inr 
core* 

• As we move toward the center of the earth, the temperature a 
pressure increase. 

• The earth, at one stage of development, was in a molten sic 
Lighter liquids floated on top of heavier ones. 

Motivation 

Hold up a globe. Ask, '^Vhy is the term Earth a poor name for < 
planetr 

Developnnent 

L Show recent pictures of the earth taken by astronauts, and el 
from the class that the earth is a solid sphere covered by ab 
70% water and is surrounded by a gaseous envelope called 
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ajmospherc. Idnilify ilio solid cntst ns tho iKhosphere and tho 
liquid portion us the hydrosphere. 

Display a ball of clay which has been prepared as shown In tho 
diagram. (Use dirforcnt colors for each layer.) Tell the pupils that 
.t represents the earth, Ask "How can wo find out what is insido 
this ball without cutting it in half?"' Lead pupils to suggest pushing 
a plastic or glass tube through the clay. Withdraw tho tube and 
have pupils obser^'e the layer of clay. Point out that this method of 
boring is usal by geologists to study the interior of the earth. 



Note: Lubricate the tube with 
water; warm clay with 
palms of the hands, and 
push tho tube through 
with a twisting motion. 
Use paper toweling 
around end of tube to 
protect tho hands. 




Mention Project Moholc and elicit from the class (hat tho best 
place to drill through is in the ocean because there is loss land. 
To i the c ass how b.orings and the use of earthquake waves are 
being used to gain information about the earth's interior. 

Show pupils a diagram 
or transparency of the 
earth's interior. 




Have pupils draw ihv ilk^mn of tlio earth hi tbcfr notebooks 
showing crust» inantlt\ outer cores inner core. 



5. Draw tlic following chait on the board; 



TnKXNESS 



Crust 



B'30 miles 



Soiid rocks, such as ^xm\\W and basalt 



Manlle 



1800 miles 



Solid heavier rocks» such as basalt and iron 



(xkh rocks) 



Oiitcr core 



1300 miles 



Melted icon at id nickei, very high temp<?ra- 



(nner core 



800 miles 



Solid Iron and nickel, extremely high tern* 
poratures (.3000'-6000* C) 



Ask the class what they can conclude about the density of granll 
and basalt fron> the location of these rocks. Point out that In th 
molten, state the heavier or denser basalt settles below the light< 
granite. 

Summary 

1. What arc the three main parts of the earth? 

2. What are the four layers of the earth? 

3. Describe the charQcterlsHcs of the crust, maniU, outer core, at 
inner core. 

4. Why are borings so useful in the study of the earth's interior? 

5. What methods are now being used to study the earth's interior? 

6. Could the mantle be detxser than the core? Explain your amxcer. 

7. What are some ways to prove that the earth is not hollow? 

Homeworic 

1. What are the major topics in the study of earth science? 

2. Why docs the temperature increase as we go deeper into the eail 




3. Why is Jules Vemcs novel about a group of people's journey to 
the cchtor of the earth highly Improbable? 

4. Write a short report on Prelect Mohoie. 

5. Write a short report on IGY. 

MateriaU 

World globe 

Prepared ball of clay ( layers of different colors) 
6" plastic or glass tube 
Paper toweling 

Diagram or transparency of cross-section of earth 



2. WHAT SUBSTANCES CAN BE FOUND WITHIN 
THE EARTH'S CRUST? 

Oufcomes 

• Nfost rocks that form the crust of the earth are made up of minerals. 

• A mineral is a substance found in nature, chiefly of nonliving (in- 
organic) origin, having definite physical characteristics and definite 
chemical composition. 

• A viineral is formed when elements combine in nature, 

• An ore Is a mineral or group of minerals containing a worthwhile 
metal that can be extracted economically. 

Motivation 

Let the class examine large specimens of granite, pegmatite, schist, and 
conglomerate with hand lenses. Ask the class to describe in their own 
words the appearance of each of the rocks. "Do they all look alike?" 

ipeveippment 

jL Elicit from the class that rocks are composed of many small par- 
■ tjcios called minerals. Ask the class to define a mineral. 
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2. Hecall from tlio chi'mistry unit that all matter is composed of e 
tnenls. Point out tluxt even llioush the crust of the earth Is co 
posed of about 100 elements, only ei^ht of them make up 9S% 
the crust. Display the following chart: 





r.LF-MrNT 




pF.I\CKNTAr,E BV WKltil 


Oxygen 


o 


46.71 


Silicon 


Si 


2T.69 


Aluinlmtm 


Al 


8.0T 


Iron 


Ko 


S.05 


Calciiun 


Ca 


9.65 


Sodium 


Na 


2.75 


Potassium 


K 


2.58 




Mg 


2.08 



3. Have the class note that oxygen makes up almost 50% of the cr 
Ask the class to explain how it is possible for oxygen, which 
gas, to make up more than 50% of tlie cnist. Display large sam; 
of quartz, {silicon dioxide, SiO,); calcite (calcium carbon 
CaCOt); hematite (ferric oxide, (Fe^Oj). These are a few sami 
of compounds of oxygen. "Can you name others?*' — alumir 
oxide (bauxite). 

Point out that a mJrtCra! a natural Eubs^^'.nr^^, iistially formed f; 
a nonliving substance, having definite physical character!? 
(color, luster, hardness, etc») and chemical composition, 
silicon dioxide. 

4. By means of a board diagram or transparency, review what « 
pens when sodium combines with chlorine, Display a speclme 
halite. FMcil that this mineral is the result of the comblnatlo 
many chlorine and sodium atoms. Point out that all minerals c 
result of the combination of metals and nonmetals. Indicate 
when the molecules arrange themselves in regular pattern, a en 
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results which is special for thai mineral. Display crystals of quartz^ 
pyrtte, gatem, or any gem stores that may be worn as fewelry. It 
is not necessary to identlftj the crystalline shape, 

5. Display speciincMis of bauxite, galena, hematite, chalcopyrite. Point 
out that those arc called ores. Tell class that an ore is a mineral or 
group of minerals containing an clement that can be cxtr^icted 
oconomieally. Illnstratc the process by which an element is ex- 
tracted from its ore. Place some copper oxide and powdered char- 
coal in a test tube and heat thoroughly* Pour the mixture Into a 
beaker of water. The pieces of sliiny copper will fall to the bottom 
of the beaker and the charcoal will float at the top. 

Write the word and symbol equations on the board. 
Copper oxide + carbon ^ copper 4- carbon dioxide 
2CuO + C ^ 2Cu + COi 

Summary 

1. What is a rock? 

2. What 15 a mineral? 

3. Draw a chart showing eight elements that make up most of the 
earth's crust. 

4. Name 3 important minerals; list the chemical formula of each. 

5. How are minerals formed? 

6. What is an ore? 

7. Describe a method used to remove a metal from its ore. 
Homework 

1. Why are there so many different types of minerals? 

2. Kxplain why the follou ing are or are not considered minerals 

a. sugar c. ice c. coal and oil 

b. gold d. pearls f. synthetic rubies 

3. Match the following ores with their metals. 

a. bauxite iron 

b. hematite lead 

c. cinnabar mercury 

d. galena aluminum 
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4. How are crystals formed {fx the earth? 

5. How do you account for the differences in price among mlnerah 

6. What is our source of phosphorus? b it an ore? 



Materials 

Granite 

Pcgmallto 

Schist 

Conglomerate 



Chalcopyritc 
Test tube 
Stand 



Pyrite 
Bauxite 



Hematite 



Bunsen burner 
Copper oxide or 



lead oxide 
Charcoal 
Beaker 



Quartz 
Calcito 



3. WHAT ARE SOME PROPERTIES THAT 
HELP IDENTIFY MINERALS? 



LABORATORY LESSON 



Oufcomes 

• Minerals ean be identified by physical properties, such as cok 
luster, hardness, streak, and density. 

• More than one property of a mineral must bo used to Identify it, 

• Other properties such as cleavage and density help identify 
mineral 

Motivation 

Display a specimen of pyrite ("fooVs gold'*) or chalcopyrite< Ask sh 
dents to describe it. Ask, "Why might it be mistaken for gold?"* 

Development 

1. Elicit that to identify a mineral correctly, a geologist must make U5 




Distribute materials to eaih group of pupils. 

foTK: Number materials before clistrlbutiiig tliem and place corre- 
sponding numbers on Worksheets and specimens. 

Icmowork 

Why can*t a geologtst depend on only one test to identify a numeral? 
Uow can magnetism be used as a method of identifying a mineral? 
Complete this chart; 



Mineral 


Co ton 




LvsTFn 


Streak 


Galena 










Calcite 










Hematite 










Pyrite 











How can you account for the fact that arrangement of the atoms in 

a mineral help$ to explain its 

a. crystalline shape b. hardness 

c. cleavage d. ratio of weight to volume (density) 

yrite or chalcopyrite Mica Quartz 

(May be duplicated for use by pupu^) 



LABORATORY WORKSHEET— EARTH SCIENCE: LESSON 3 

'obkm: \Vhal are some properties that can be used to identify minerals? 
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Materials 

Saniplos of; Ci^lona Milky (\\u\x\a Talc Iron nail Ilalit 
Sulphur Rose quart/ Hcnialitc Cakitc Mica Pyril 
Class plale (4''x4") 
SUcak plate (unglazed porcelain) 

Ptocedure and Observation 

I, Color Is present in most minerals, and most have several colors due to th 
chemicals in them, A few minerals always have the same color, 

a. Look at sulphur (# ) What is ils color? 

Look at galena (# ^-«) What is ils color? 

The colors of these Uvo minerals are always Ihe same. 

b. Look at rose quartz (# ) What is its color? 

Look at milky quartz (# ) What is ils color? 

Why caii*t we use color alone to identify a mineral? 



2, Luster is the way a mineral reflects light from its surface. You have studi( 
some words in chemistry lo describe lusters duU, icaxy, mciallic, glassy, U 
these words to describe thj luster of: 

pyrite(# ) talc(# ) 

hematite (# ) galena (#- ) 

rose quartz (# ) calcite (# ) 



3. Hardness is the ability of one substance to ^cratch another. A mineral is sa 
to be harder than any other mineral It can scratch and softer than any oth 
mineral that can scratch it. 

a. Try to scratch the talc with the iron nail. 
VVhich Is harder-talc or iron? 

b. Try to scratch the calcite with the talc* 
Try to scratch the calcite with the nail. 

Is calcite harder than talc? Than iron? 

c. Try to scratch the quartz with the iron nail. 
Try to scratch the glass plate with the quartz. 
Try to scratch the glass plate with the nail. 

d. List these calcite, glass plate» iron nail, quartz, and talc in decreasi. 
order of hardness. 



4. Streak is the color of the powder in a mineral. A streak plate Is a piece 
unglazed porcelain.* Rub these minerals on the streak plate; calcite, pyri 
hematite, galena. 



MlSEHAL 



Color of M^Nrrut 



Color of Stheak 



Caicitd 



Pyrite 



Hematite 



Galena 



Density^A mineral can be identified by comparing Us density (weight per unit 
volume) to the density of mineral of the samk size. 

a. Compare the detisity of sulphur to galena. 
Which is denser? 

b. Compare the other specimens of the same size. List them in order of 
density (tveight for size). Name the heaviest mineral first. 



L Cleavage is the capacity of minerals to break in different ways. The samples 
you ere toohng at were broken from Uirger samples. 

Minerals can split along $i}\ooth, fiat surfaces in one or more directions. Cleavage 
is the term used to describe this splitting, 

a. Examine mica f # ), Hou) does the mica split or break off? 

We say that it has cleavage in one direction, 

b. Examine galena. Kotice its hoxlike appearance. We say that it has cleavage 
in three directions. Why? 

c. Examine calcite; describe its cleavage. 



ummary 

ist the various methods used by scientists to identify minerals. 



4. 



5. 
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4. HOW ARE IGNEOUS ROCKS FORMED? 



Outcomes 

• Igneous rocks were formed from molten niatertal that solidified o 
cooling. 

• Crystal she of minerals in igneous rock depends upon the cooUn 
rate of the magvia. 

Motivation 

Distribute spocitncns of pegmatite, quartv:» feldspar, and mica and 
hand lens to students. Ask pupils to examine pegmatite and descril 
it. Guide thcn\ to see that it is composed of different particles. 

Development 

1. Recall the fact that rocks arc mixtures of minerals. Have studcn 
tr>' to identify the minerals in pegmatite. Tell them to use quart 
feldspar, and mica for comparison. 

2. Ask the students to suggest the ways in which this rock migl 
have formed. Point out that the earth in its early history was In 
hot, molten state with all the minerals mixed together. The eartli 
surface then cooled and hardened. Tell the class that this typo • 
rock formed from molten material that has cooled is called igneoi 
rock. Igneous means fire in Greek. Ask where we may find moU< 
rock today. Show pictures of volcanoes. Elicit that the molten ro< 
which pours out upon the surface of the earth is called lava, Th 
same material within the earth is called tnagma. 

3. Discuss why we believe that the first type of rock to cover ll 
earth was probably igneous rock. 

4. Demomtrate that the crystal size of materials in igneous rocks d 
pends upon the cooling rate of the magjna. Place a teaspoonful i 
sulfur in a porcelain dish. Ileal it gently until the sulfur melts ar 
turns a honey-brown color. Then remove the dish from the heat at 
let the sulfur cool to room temperature. Repeat the same procedu 
hut this time pour the melted sulfur into cold water* Have 
class examine the needle-like crystals formed from the slow cooUt 



ERLC 



process. (A hand kns will produce <i better vtew of the crystals.) 
EUcH thai this demonstration shows how Igneous rocks are formed 
and that a slow cooling time produces large crystals. 



Summnry 

L What arc rocks? 

. 2. How are Igneous rocks formed? 

3. What ts the difference between magma and lava? 

4* What determines the size of the crystals in an igneous rock?* 

5. Why do tee believe tltat igneous rock was the first rock to cover the 
earth? 

Homework 

1. The word igneous comes from Greek and means fire. Why is this 
a good name for Igtieous rocks? ^ 

2. How does molten material reach the earth's surface? 

3. // you (to the foUotvlng experiment, does it result in the formation 
of crystals? Dissolve an ounce or two of table salt or sugar or epsom 
salts in a half pint of water. Pour the solution into a shallow bowl 
Dip one end of a siring into water and have the other end hang 
{attached with tape) over the edge of the bowl Allow the solution 
to evaporate slowly over a period of a few days. {Try it yourself 
to see wliat really happei\s,) 



Sulfur 

Evaporating dish 
Tripod 

Bunscn burner 
Beaker 

Additional rock samples 



MaferfdU 

Hand lens 

Pegmatite 

Feldspar 

Mica 

Quartz 
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5. HOW CAN WE IDENTIFY lONEOUS ROCKS? 

LABOBATORY LESSON 



Outcomes 

♦ Igueoits rocks arc recognized and classified by their individual 
properties and the n)(norals they contain. 

• The texture of an igneous rock can tell us xchete the rock tec 
formed. 

Motivation 

Display largo specimens of granite and gabbro. Tell the class ths 
these arc different Igneous rocks. Elicit from the pupils that one goo 
method of classifying igneous rocks is by differences in color. 

Development 

1. Display large samples of pegmatite and fclsite or pumko. Asl 
*'May we use the size of the minerals within the rocks as a metho' 
of Identification?*' 

2. Distribute materials to groups of pupils. Guide the pupils In per 
forming a laboratory experiment to identify igneous rocks. 

Homework 

L What determines the color of an igneous rock? 

2. What is the difference between gabbro, basalt, and obsidian? 

3. Why are some igneous rocks fine-grained and others coarse 

4. How is it possible to predict where an igneous rock was formed? 

6. If you discovered an area covered with obsidian, what might hav< 
existed in this region? Explain why you come to this conclusiort. 

Materials 

Specimens of: 

Granite, gabbro> pumice, basalt, felsite, pegmatite, obsidian 
O 
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(May be duplicated roH use by pupils) 



LABORATORY WORKSHEET-DEARTH SCIENCE: LESSON 5 



Froblem: How can we identify igneous rocks? 



The rocks you will see icxlay are called igneous rocks. They formed 
when the molten ma^nut cooled One of the ways we identify a rock is 
by the presence of certain minerals in it. You may fine quartz, mica, 
and feldspar which wiU help you recognize each rock» 



Materials 

Minerals! quartz, mica, feldspar 

Roc^ks: pegmatite, granite, obsidian, pumkf , basalt 

Ham! lens (lOx) 

400ml beaker, ?4 full of water 

Procedure and Observation 

L Examine granite (# with a hand lens. Compare the pieces in U with 

your spvcimeiis of quartz (# ), mica and feldspar (# ). 

a. The material in the granite (rock) that is flaky and black might be 

b. The mineral that looks like broken glass and sparkles in the light is 

c. The pieces in the rock that look pearly, flat, and sometimes pink or salmon- 
colored are probably 

2. Look at pegmatite ( # ) with the hand lens. 

a. Name the minerals found In this rock 

3. Compare the size of the crystals in granite and pegmatite. 

4. Obser\'e the basalt ( # ).• 

a. Describe the color of ibis rock. 

b. Using a hand lens, tell if you can see any crystals in this rock 

5. How can you tell the difference between basalt and granite? - - 

6. Examine obsidian ( # )» 

a. Describe its appearance. - — 

b» Can you see any crystals? Why? — 

7. Look at pumice (# ). 

^. Describe its appearance. - 

b. Describe Us color. « 

c» Put the rock into the beaker of water. Does it float? Why? 
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1. Which rock h^d the largest crystals? 

2. Which rock had smaller crystals? 

3. Which of the two rocks listed above cooled faster? 

4. Explain why you picked this rock, 

5. Of all the rocks jou examined, whidi cooled the fastest and which cooled tho 
slowest? Explain your answer* 

6. What causes some igneous rocks to appear dark In color and others light? 
7* List two ways of Identifying lifneous rocks. 

8. Explain how you would determine if an igneous rock formed on the surface 
of tho earth or deep iasldc it 

9» Divide your samples Into two groups and list each rock under the proper 



10. How do you think the pumice developed holes? (Look at a slice of white 
bread. How did the holes get into it?) 



6. HOW ARE SEDIMENTARY ROCKS FORMED? 
Outcomes 

• Sedimentary rocks may be formed: 

From fragments of other rocks which arc compressed and ce- 
mented together* 

When water containing dissolved minerals evaporates, 
From the remains of plants and animals. 

• The dumhility and color of some sedimentary rocks depend upon 
the cementing material, 

Motivation 

Mix some plaster of Paris and fish tank gravel in a paper cup. Add 
O jgh water to make the plaster a creamy consistency. Let the mix- 



head ing. 

a. Rckrks formed inside the earth. 



b. Rocks formed on the surface. 




turo stand for about 5 inituiUs. Rip ihc paper away and display iho 
nowly formed lock. 

Discuss Iho cementing effect of various materials and how concrete 
is prepared. 



Demonsfratton 

h Tell the class that in the ocean there are dissolved natural cements 
that bind particles of rocks (gypsum, hematite^ calcilc, silica) to- 
gcther. Elicit thai the rocks that covered the earth in its early his* 
tory were Igneous and that they were broken down by wind and 
water and were recementcd laten 

2. Lot the pupils examit^o specimens of conglomerate, sandstone, and 
slu\le. Tell ihetn the name of each rock. Point out that theso are 
samples of sedimentary rocks. Have pupils suggest how these rocks 
wcro formed. 

3. Brcdk the plaster of Paris hy hand Elicit from the pupils that the 
durability of the rock depends upon the cement used to hold the 
particles together. 

4. Display two sandstones of different colors and elicit that the color 
of this rock Is dependent upon the makeup of the cement. 

5. At the beginning of the period add 40 grams of sodium chloride to 
100 grams of water In a beaker and boil the solution until all of 
the water evaporates. Show tho pupils that the salt has formed at 
the bottom and sides of the beaker. Ask pupils where they would 
find a similar situation of salt or other minerals dissolved in a liquid. 
Elicit that the continuous evaporation of water from salt lakes, 
shallow bays, and inland seas causes mineral deposits such as 
sodium chloride, gypsum, and limestone to form. Point out that 
these are other forms of sedimentary rocks, 

6. Display large rock samples of coquina, shell limestone, and differ- 
ent types of seashells. Have pupils suggest how these rocks were 
formed. Elicit from the pupils that the seashells are broken Into 
fragments by the action of waves and pile up one upon another. 
These pieces form layers which are compressed and cemented to- 

V gcther. Point out that sedimentary rocks are formed when smaller 



particles colloct or srtlti* upon auU oilier (sLMlinicnts) and at 
conicnteU and conipresiird togolht^r. 

7. Display samples of cool and sJiow fossils of ferns. Ask how coi 
is formed. 

Summary 

1. Describe throe ways sedimentary rocks are formed. 

2. How can roc^k particles be stuck together to form rocks? 

3. Why Is water Important for development of sedimentary rocks? 

4. A few days after a 5no\vstorm you can walk on top of tlic sno^ 
mounds. How does this in some way resemble the formation c 
sedimentary rocks? 

Homework 

1. The sedimentary rock, shale, is often called silotonc or mudston^ 
Explain why. 

2. In comparison to igneous rocks, why arc sedimentary rocks cor 
sidered new? 

3. Name a man-made sedimentary rock. Explain how this rock 
made. 

4. Explain tvhlch rocks are harder to break apart-ligneous ( 
sedimentary. 

5. Mix some soil, sand, and pehhles with some tcater in a jar. Stir t) 
mixture thoroughly. Watch as the particles settle. Which one se 
ties first? Explain xchy. 

Materials 

Dish 

Plaster of Paris 
Fish tank gravel 
Paper cups (7 oz.) 

Specimens of: 

Sandstone Coquina Conglomerate 

Shale Shell limestone 
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Concrete 
Sodium chloride 
Beaker 
Seashelis 



7. HOW CAN WE IDENTIFY SEDIMENTARY ROCKS? 



LABORATORY LESSON 

Oufcomes 

# Sedimentary rocks can he Identified by the kind and svie of thoir 
rock, particlcii, the presence of the remains of once living plants 
and animals, and their reaction to adds. 

♦ The smaller or finer the rock particles of a sedimentary rock, the 
more UghtUj packed ihey will be, 

Motivation 

Display a large piece of concrete and ask the class to identify it. Ask, 
'"What are the identifying characteristics of concrete?*' 

Developmenf 

1. Display a large specimen of conglomerate and sandstone. Tell the 
pupils that these are specimens of sedimentary rock. Ask the pupils 
to suggest methods of identifying them. Elicit that determining the 
size of the particles is one method. 

2. Display a specimen of calcite. Place a drop of diluted hydrochloric 
acid on it. Point out that this is a specimen of calcite and that it 
will always bubble when hydrochloric add is placed on it. Tell the 
class that calcite may be the cement of a sedimentary rock or may 
form an entire sedimentary rock such as limestone. Ask the pupils 
how to identify a rock that has calcite in it. 

Place the formida for calcite CaCOs on the board. Ask the pupils 
to suggest what the bubbles matj he. Point out that they are CO^. 

3. Distribute the materials to each group of pupils. 
Homework 

L Look up a definition for the word conglomerate. Why is this word 
a good name for the sedimentary rock called conglomerate? 

How does sandstone differ from shale? 
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3. Why docs liineslono accuiuulato most abundantly In shallo' 
coastal regions? 

4. What properties of the particles in shale enable them to he packe 
so tightly together? 

5. Look in your home, school, and netghhorhood and make a list < 
objects composed of sedimentary rocks. 

Materials 

Concrete C^ilcitc 

Conglomerate Dilute hydrochloric acid 

Sandstone 



LABORATORY WORKSHEET—EARTH SCIENCE: LESSON 7 



Problem,' How do we Identify sedimentary rocks? 
Mcter<aU 

Rocks: conglomerate* sandstone, $ha1e> limestone, coqutna, halite (rock salt) - 
Dropper bottles of dilute ( 10 : 1 ) hydrochloric add 
Hand lens (lOx) 
Beaker with water 
Paper towels 

Procedure and Observations 

1. Sedimentary rocks can be formed by the cementing of fragments of other rock 

a. Look at the conglomerate ( # 

1) Examine it. Are the particles in the rocks targe, medium, or fine 

2) Can you recognize any of the pieces? Name some. 

3) What igneous rock could these fragments have come from? 

b. Examine the sandstone { # ) . ( Use the hand lens. ) 

1) Is the size of the particle In the rock large» medium, or fine? — 

2) Describe any particle you may recognize. > - 

3) How does the rock feel? « « 



(May be dupmcatv:d for use by pupit^) 




c, Look at the shale {# 

1) What is the size of ItJ particles? 

2) Is the particle In this rock pebble, sand, or clay? 

3) }tow does this rock fee)? 

4) Place a drop of water on this rock and smell It. Describe the odor. 



d. Using the medicine dropper, piece a few drops of water on the cong/om- 
erate, the sandstone, and the shole. Which rock absorbs the water fastest? 

Next? 

The finer the particles, the more closely packed will be the tock. Therefore, 
there will be less space between the particles. What effect wiU this have 
on the amount of water absorbed into the rock? 



2. Sedimentary rocks can be formed from the remains of once living plants and 
animals* 

a. Examine the co<\ulna ( # ). 

1 ) What does U appear to be made up of? 

2) Add a few drops of acid to the rock. Does it bubble? 

3) What mificfa) does this rock contain? 



3. Sedimentary rocks can be formed by the evaporation of water from deposits 
of minerals: 

a. Look at limestone ( # )* 

1) What color is it? 

2) Add 1 few drops of acid to the rock. Does It bubble? 

3) What mineral docs this rock contain? 

b. Examine the halite (# ). 

1) Describe its shape 

2) How does it feel? 

3) Add a few drops of acid to the rock. Does it bubble? 

4) Docs halite contain calcite? Why? 

5) Your teacher will give one pupil a clean piece of halite to taste. Write 
down what halite tastes like. 



Conclusion 

1. List 3 sedimentary rocks that were formed by cementatlo:i of fragments. 

2. List a sedimentary rock formed by the accumulation of animal remains* 

3. List 2 sedimentary rocks formed by evaporation. 

4. What Is shale formed from? 
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5. Describe hosv > ovi am ^lotr rml^iO if a rock contalnrd calcltc. 

6. Explain uhy the shote absorbs littfc or m ivatcr. 

1. What bubbles are glivn off uha\ cakiW fCoCOJ reacts ivith acid? 



8. HOW ARE METAMORPHIC ROCKS FORMED? 
Outcomes 

• Sedimentary and igneous rocks wUhin the earth's crust can chan{ 
to form mctamorphic rocks. 

• The forces that cause the formation of metamorphic rock are hes 
pressure, and chemical reaction. 

• Tfie forces of met(ir)wrphl$m cause rocks to become denser 
foliated or to produce new minerals not found in the origin 
material 



Motivation 

Display a piece of clay that has been duod and a similar piece that h 
been fired (kiln-fired or heated in a crucible or clay flower pot). Aj 
*^Vhlch Is harder and stronger? VVhy^ 

Devetopmertt 

1. Tell pupils that holes drilled in the earth and deep mines sh< 
an average increased temperature of I'^F for every 70-75 feet 
depth. "Hosv does increased temperature affect rocks deep in t 
earth?** 

2. Heat some gypsum (plaster of Paris) in a dry test tube. Hole 
cold plate over the mouth of the test tube. Ask» "What happei 
Where did the water come from?** Lead the pupils to understa 
that this is on example of how some rocks give up water wh: 
then dissolves other minerals to form a new mineral 

3. "How does pressure affect change in rock?** 



Demonstration: Indato several balloons and place them In a glass 
container (batter)' Jar or fish tank). Uso cover to push down with 
increasing pressure, 'AVluU happens to the shape of the balloons? 
Do the open spaces between balloons increase or decrease?'* Con* 
elude that great pressnro squeezes rock particles together to make 
a more compact, denser rock. 

Show class a diagram or transparency of two rocks, both containing 
the same material— quartz. Ask, "Which is the nietamorphtc rock? 
Whyr 




Compare granite (igneous) and gneiss (mctamorphic) rocks. Both 
contain mica, quartz, and feldspar. 
NoTEi Granite looks like pepper and salt. 

Gneiss has alternate light and dark bands. 

Elicit that although they have the same materials, the arrangement 
is diflferent. 

Iltustfcte foliation by taking a boxful of toothpicks and breaking 
each toothpick in half. Place them all tn a paper bag and shake it. 
Pour the toothpicks In a pile on the table, Have the class note the 
arr<ingement of the toothpicks (irregular, random), Place a book 
on iop of the toothpicks! press down heavily, Have the pupils de* 
scribe the arrangement of the toothpicks, (They are fatter, on one 
plane, and lined up,) Point out that this alignment of minerals ap- 
pears to be made up of layers and is colled foliation {Latin: leaves). 
Tell them that this extreme heat and pressure may also produce 
new minerals not found tn the original rock 

Qhplay slate and shale. Break the slate and note how U splits Mo 
[ sheets/ Point out that heat and pressure on the shale caused the 
^ j^^^^^^ line up in layers. Display some mica schist and point 

d^ ih^i this mineral, too, ms formed from shale. 
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Summary 

L What aro iho forces that produce mctamorphic rocks? 

2. Explain how the various rocks can be converted Into mctamor] 
rocks. 

3. Where arc metamorphlc rocks formed? Why? 

4. Explain why sandstone breaks around the grains whereas quart 
breaks through the grains, 

6, Explain how schist illustrates the metamorphlc characten 
known as foliation, 

6. Explain how slate illustrates the metamorphlc characteristic km 
as foliation, 

7. Explain how gneiss illustrates the metamorphlc characten 
known as banding. 



Homework 

1. Rocks near an accumulation of magma arc metamorphosed \ 
greater extent than rocks farther away. Can you explain whyi 

2. What property of slate makes it useful as a building materia 

3. How would you prove that marble is formed from limestone? 

4. What general statement can you make about the depth of ni 
extracting metamorphlc rocks as compared to mines extrai 
igneous or sedimentary rocks? Explain your answer. 

5. What general statement can you make about the density and h 
ness of a metamorphlc rock as compared to Us parent rock**? 
plain your answer. 

Materials 

Beaker of cold water Clay object 

Gypsum (plaster of Paris) Fired clay object 

Several small balloons Test tube, &^ 

Large glass container Box of toothpicks 

Board to cover containers Paper bag 
^Qj-'mens of granite, gneiss, slate, shale, schist 
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9. HOW CAN WE RECOONtZE METAMORPHIC ROCKS? 

LADOnATOnY LESSON 



pufcomes 

!• Mclaniorphlc roclss may be recognized by the fact that somo form 
bnnds or layers of minerals and others are crystalline in structure. 

1# Mclamorphio rocks that contain the mineral calclto can be Identi* 
fied by the acid test. 

Some metamorphto rocks cm be compared to their parent rochs 
except that they ore harder end denser* 

)isplay largo samples of gneiss. Elicit that the minerals In gneiss are 
|irrangcd In vvtde bands. Point out that this is one way to recognize a 
fictamorphlo rock. 

)evelopment 

|. Becall that ten^pcrature and pressure increase with depth. These 
factors cause banding, What are other ways of recognizing meta- 
mofphic rocks? 

Distribute the Worksheets and direct the pupils in the performance 
of the investigations. 

homework 

Look at your house and neighborhood and locate an example of 
metamorphlc rock. 

One class of rocks may be- iy 
com© another through a se- ^ 

ries of events. On top of each MeT<xn\o'rphu. ^ ?<^heoa^ 

arrow fill in the event which "^^^t* ^ Z 7^^^ 

causes one type of rock to 
: b^pme another. 
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Explain why !t is or is not possible to make a (llamoncl from coc 

Explain uhfj vietamorphlc rock may or may not be the best ttji 
of building material 

Specimens of gneiss 

(May i3K DUPMCATKD VOW fsK bY I'Urn.s) 



LABORATORY WORKSHEET-EARTH SCIENCE: LESSON 9 

Problem: How do we recogi\tze nietamorpbic rocks? 
Materials 

Rocks: gneiss, slate, schist, f;uartzile, mivTble, anthnicile coal, «ranlte, sandstc 

shale, l)ilinninous coal, limestone 
Nflnerals: quart/, mica 
Dilute hydrCK^Moric acid (dropper bottle) 
Hand Sens 
4" X 4" glass plate 



Procedure and Observation 

1. Look at the gneiss (# ). 

a. Describe its npix'arance. 

b. What mineral do you recognize in the light bands? 

2. Look at schist ( # ). 

a. Are the bands thinner or wider than those in gneiss? 

b. If you can peel oif flakes of minerals, what mineral is it? 

c. Can you detect any quartz in the schist? ■ 

3. Examine the slate (# ). 

Is its appearance smooth or rough? 

4. Look at marble (# ). 

a. Add a drop of dilute llCl. Does it bubble? - 

b. What mineral reacts with the acid? 

c. What is the gas thai is given off? 

O What sedimentary rock voM marble have eon^e from? 

ERLC 



5. Kuintne the (ni.it(/iti' ( #.-.:. J wilfi ynur hand lens. 

a. The crys^rtU of ufnt inliit'Ml uiaU* uj) lliis rotk? 

Iv Docs it scratch glrtss? 

c. AdcUcid loqimrtzite. Docs it hubbic? 

cl WKU docs this prove? 

e. Look at the anthmitc coal ( # ). 

a. Is it shiny or dull? 

b. Is it haul or soft? 

c. Compare anthracite with hitumiiious tuil (#.- ). 

d. Which Is softer? 

e. Ifi what other ways can we ct)nipare them? - 

7. Gneiss is bcl:evcd to originate from granite ( # ). 

d. Coinpore the two rocks. How are thci^ shnikr? - 

b. How do the^ differ? * 

S, State is derived from shak f# ), Compare the two as to color, odor^ 

hardwess, snnooihncw, and sp\\iiir\g. 



Summar\^ 

1. Make a list of methods of Identifying mclamorphlc rocks. 

2. How wa5 hydrochloric acid used In this experiment? 

3. SVhy can we say that gneiss is derived from granite? 

4v // schisl is most commonly formed from shale, how c<ifj you account for the 
new minetals formed in it? 

What is qucrizite derived from? 



REVIEW AND REINFORCEMENT (T— 9) 



The instructor may select the most suitable of the following suggestloiis 
for review and reinforcement, 



Mtittiple Choice 

1. From the center to the surface, the earth has four layers 
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a) outer core, Inner core, cmst, mantle. 

b) outer core, crust, mantle, Inner core. 

c) crust, mantle, outer core, inner core. 

d) mantle, crust, outer core, Inner core, 

2> As we moNc toward the center of tljc earth 

a) the temperature will Increase and the pressure will decrease. 

b) the temperature will decrease and the pressure will increase. 

c) the temperature and pressure will decrease. 

d ) the temperature and pressure will Increase, 

3. Which of the following is a mineral? 

a) sugar b) quartz c) coal d) pearl 

4. Hematite is an ore which contains the metal 

a) oxygen b) Iron c) calcium d) aluminum. 

5. Dull, waxy, metallic, glassy arc words used to describe a mineral's 
a) luster b) color c) streak d) hardness. 

6. Rocks formed from molten material that soHdifled on cooling a 
a) Igneous b) sedimentary c) metamorphie d) quai 

7. Which of these is a sedimentary rock? 

a) quartz b) granite c) sandstone d) pumice* 

8. One of the best things to use to tes»; for calcite is 

a) a hammer i>i a magnifying glass 

c) a streak plate d) hydrochloric acid. 

0. Slate is a metamorphie rock probably formed from 
a) granite b) shale c) sandstone d) flint. 

10. A rock which forms from accumulation and cementing of pebbles 
a) conglomerate b) calcitc c) shale d) gneiss^ 



Report Topics 

1, Prefect "Mohole" 

2. Minerals Used for Jewelry 
O 
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3. Nftntng and Processing Various Ores 

4. Gems 

5. Uses of Various Rocks mi Minerals 

6. Double Kcfraction of Icehmd Spar 

7. Crystal Forms 

Pro|ects 

1. Growing of crystals 

2. Collection of rocks and minerals 

3. Uses of fluorescenco to identify minerals 

4. Identification of unknow-n minerals 

Filnns and Fitmstrips 

Rocks and Minerals (Understanding Our Earth Series). 11 minutes, 

Coronet, 1957. 
Explains the characteristics of the three classes of rocks. 

Our JSar^h. 13 minutes, Ccneo, 1963, 

Shows that the planet is made up of land, water, and air. Also describes 
the three layers of the interior. Discusses the major type of rocks. 

Rocks: Where They Come From. 11 minutes, Coronet 

We learn that some rocks are made by heat, some by water, and others 

are made from other rocks by pressure. 

Prefect ^'Mohole'' ( Plonet Earth Series). 21 minutes, E.T,S., 1959. 
Film shows the first stages of Project "Mohole." 

Rocks for Us (Filmstrip). Item 3759L22, Heath. 
The varied uses of rocks are explained and Illustrated* 
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THE CHANGING EARTH 



10. WHAT CAUSES THE EARTH'S SURFACE TO CHAN0E1 
Outcomes 

• The surface of the earth is constantly being worn doNvn physlcallj 
artd chemtcally by the atmosphere* plants, and animals, 

• ?hifskal xveatherirxg breaks rocks into smaller pieces. 

• Chemical weathering changes the minerals in the roch 

Motivation 

Hold up a piece of quartz in one hand and a beaker of sand in th< 
other. Tell the class that this sand came from the quartz. Ask, "How d< 
you think this happened?*' 

Development 

L Demonstrate the effect of the freezing of water In confined spaeei 
with an ice bomb. Fill the bomb with water and seal It. Cover th^ 
bomb Nvith a plastic bag and place it in tlie freezer for 15 minutes 
Discuss the cracking of water pipes and milk bottles during th< 
winter, and the developing of large holes in city streets during th< 
winter and spring. Guide the pupils to see that freezing water cati 
break rocks into smaller pieces. 

2. Ask, "What effect do the roots of trees have on sidewalks?" Discuss 
the problems people have with willow trees growing through foun^ 
dations and breaking underground pipes. Establish that the roots 
of plants may break up rocks also. 
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3. Point out that carthworsns, molos, woodchucks, and other burrow- 
ing animals dig holes In tlio Kronnd and allow water to enter. Elicit 
from the pupils tliat this water can freeze and eauso the rock to 
break. 

4. Display some rusty steel wool. Elicit from the pupils that it is red 
and enimbles easily. Have pupils recall that rust is iron oxide. Ask, 
"How did the iron rust?" Point out that rocks ^vhich contain iron 
will also rust and be broken down. 

5. Recall that water can dissolve such minerals as halite (salt). 

6. Place a small piece of limestone into a test tube with dihito (4:1) 
hydrochloric acid and have the class observe how the rock will 
bubble and finally dissolve. Suggest that water will combine with 
carbon dioxide In the air to form a mild acid, Ask, "What do you 
think this acid wiW do to rocks like limestone?" Point out that this 
acid will d'ssolve rocks containing the mineral calcite. Tell the 
pupils that sonic plants also can make acids that will weather rocks 
and minerals, 

7. Elicit from the students that frost action, animah, and plints merely 
break larger rocks Into smaller ones but thai chemical tceathering 
changes and dissolves the tjiinerals. Demonstrate that breaking the 
rock into smaller pieces increases the speed of the chemical xceath- 
ering. Prepare tico pieces of limestone about the same size* Pulver- 
ize one and then place the crushed pieces and the other small 
specimen into two separate test tubes of dihite hydrochloric acid. 
Have the pupils compare the speed at which each dissolves. Rehte 
this to the effect of mechanical weathering on the speed of chem* 
ical weathering. 

Summary 

1. What is weathering? 

2. Give some examples to show how rocks are worn down. 

3. What the effect of mechanical weathering on rocks? 

4. What is the effect of chemical weathering on rocks? 

Homework 

1. The following are examples of weathering. Explain how they occur. 



a. Some bricks coinc looso from a building after a cold, wet winter 

b. Statues tiirn green tind have stains on them. 

c. The sidewalks split near a tree. 

d. A piece of rock has red stains and will crnmble in your hand 

2. Due to frost action, sandstone will weather faster than quartzlte 
Explain why. 

3. There Is a company that must constantly clean out clogged sewe 
pipes even though the people take special care not to clog them 
What is a possible cause of the clogging of these pipes? 

Mdferldl$ 

Ice bomb ( S-1 14-0938 ) Limestone 

Plastic bag Dilute hydroclilorfc add 

Steel wool ( rusty) Test lubes 

Halite NIortar and pcstlo 

Beaker 



IK HOW DOES WATER WEAR AWAY THE SURFACE 
OF THE EARTH? 

Outcomes 

• Erosion is the process of breaking up and removing materials. 

• Running water, rivers, and streams are the most effective agents < 
erosion. 

• The slope of the land and the amount of water will affect the rc 
of erosion. 

Motivatfon 

Show the class a diagram or transparency of the water cycle. Eli 
that some water evaporates from the earth and then condenses ai 
falls baok on the earth. Ask, **\Vhat will happen to some of the wat 
that falls back on the earth?*' 
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Dovolopment 

L Dcmoastrntc how rocks arc worn dowTi and broken up by running 
water whkh causes the rocks to strike each other. Place several 
chunks of liartlcncd phistcr of Paris and pieces of otiicr rocks into 
a fjuart jar half ftdl of water. Cover tlie Jar and shako it for some 
time. Have the pupils obser\'C that sonic of the plaster and rocks 
have been broken down, Ask, "How lias abrasion changed these 
rocks?" Point out that Nvater moving do\\'nliill will cause rocks to 
smash and rub up against each other. 

2. Elicit that rocks can also be eroded by wind, frozen rivers, under- 
ground water, and water moving at the seashore. Of all tlic agents 
of erosion, however^ running water is the most effective. 

3. Demonstrate the formation of gullies and river valleys with a three- 
foot eaves trough {rain gutter). Fasten a piece of one-eighth inch 
wire mesh to the bottom end. Fill the trough with gravel, sand, and 
clay. Set the trough on a slight incline and pour water on the upper 
end. (Use a powdered sugar shaker so that the water will not fall 
too quickly.) Guide the pupils to see that the running water digs 
grooves. These are called gullies and in time they will become 
river valleys. 

4. Demotxstrate with the eaves trough, that the greater the slope of 
the laud, the faster the stream will move and the greater uiU he the 
rate of erosion. Do this by elcvathg the caves trough. Have the 
pupih compare the rate of flow of the water. Then have them 
compare the depth ami ti idth of the ''valley," Have tlie pupils also 
note the amount of sediment which collected at the lower end of 
the trough. 



5. Repeat the forv^oUi^ procedure, usinn same slope, but increase tfu 
amount of water (use 2 cam of water ai the same time), Compar( 
the amount of eroston ami elicit that the greater the volume o 
water, the greater the rate of erosion, 

NOTK: If tinio permits, use tlie cmvi^s IvoukH to illustrate featuroi 
sttch as delta fonnatior), stro.im meanders, oxbow lake, alluvia 
fan, Hood plain, and waterfalls. (See NYS Earth Science Hand 
hook, pp62.63, or NYS General Science Handbook, Part S 
pp.140441.) 

Summary 

1. How is erosion different from weathering? 

2. Explain how running water erodes the land. 

3. Explain how a gnlley is fomied. 

4. What are two important factors which determine the rate < 
erosion? 

5. Of the particles placed in the jar, which seem to be affected mc 
by the agitation, Why? 

Homework 

L Why is water erosion sueh a great problem to the farmer? 

2. Using the information learned today, explain how the Gra 
Canyon was formed* 

3. What are some forces that wear away the land? 

4. Draw a labeled diagram of the water cycle. 

5. List four factors that will determine the rate of erosion caused 
running water, 



Maferials 

Quart jar \vith cover 
Pieces of plaster of Paris 
Pieces of gravel, sand, clay 
Eaves trough (rain gutter) 
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Wire mesh 
Stand and clamps 
Powdered sugar dispenser 



12, WHAT HAPPENS TO THE WATER THAT SEEPS 
INTO THE EARTH? 



LABORATORY LKSSON 

Outcomes 

• Some Ns'atcr th;it falls onto the earth may seep into the ground and 
collect there as groundwoten 

DifTcrent soils transmit water at varying rates, 

• Groundwater may move beneath the surface of the earth. 

Moflvdfion 

Ask the class, '*Is it a fact that after a rainstorm puddles form on the 
street or in the gutter but rarely on an area of dirt or soil?*' 

Development 

1. Demonstrate that water falling on the earth will seep Into the 
ground by pouring water into a beaker half-filled with soil. 

2. Distribute the materials to each group of pupils. 
Homework 

1. Explain how some homes develop leaks below street level. 

2. When docs ground water stop seeping downward? 

3. Water from the surface has been found in rocks as far dowti as two 
miles. Wlij' docsnt this water penetrate even farther dow^n? 

4. What is an artesian ivcll? Make n diagram or clay model of one. 

5. Explmn how an oasis in a desert can have a lake. 

6. What gas found in groundwater fielps the xccier to dissolve 
limestone? 

Materials 

Beaker Soil 
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LABORATORY WORKSHEET-DEARTH SCIENCE: LESSON 12 



Procedure and Ohservation 

1. To find out if different soils transmit water at varying rates: 

a. Place clay tnto one test tube, sand Into another, and gravel into the third. 
Each test tube should be Blled equally to a height of 3 to 4 Inches. 

b. Pour equal amounts of water into each test tvibe. Watch closely. 

1) The water scoped most rapidly into the test tube with li^e 

2) Almost no water seeped into the test tube with 

3) List the order in which each allowed the water to pass through. 

2. Water Table: 

a. Place a glass chimney tube inside a large beaker. Place the chimney tube 
close to one side of the beaker so that you can see into tlie chimney tube. 

b. Add gravel to the beaker. 

c. Add water to the beaker. ( Fill it half full . ) 

d. After a few moments, look at the level of the water in the chimney tub« 
and in the beaker. 

The top surface of the water is called the water table. 

If you want to sink a well, how deep must the pipe be extended into the 
ground? , 

The bottom of the jar stopped the water from going any deeper. If this bottom 
were sedimentary rock underground, which rock is it most likely to be? (sand- 
stone, shale) . 

If you pump some water out of the tube, what hapi-^ens to the water table? 
(If there is a demonstration lift pump available, try it.) 

3. Remove the liji pump aud tilt the beaker. 



Problem: What happens to water that enters the ground? 
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3, 6'* test tubes with rack 
Sand, gravel, clay 
Demonstration lift pump 



lOOOml beaker or battery Jar 
Glass chimney tube 
Quart of water 



What happens to the water within the soil? 



// this tvere a hill in ulMt dinriion would ihe grouudwaler move? 

Compare the speed at which groundwater moves with thct of surface water* 

Concluston 

1. What tlelennlncs the rate at wlilth water will seep Into the earth? 

2. I( a farjiier wanted to ilig a well, how far down would he have to go? 

3. Ex}dain how a cavern is formed in m area that has limestone deposits, Water 
dissolves COt to form a weak acid. 

4. Diirinfi a drought, wells on a hilltop dry up before those lower dotvn on the 
hillside. Explain why. 



13. HOW HAVE GLACIERS CHANGED THE SURfACE 
OF THE EARTH? 

Outcomes 

• A glacier will grind, scrotch^ or polish the surface ov^er which it 
moves. 

• A glacier moves loosened material within it, and when It melts, It 
leaves deposits of this material. 

• When stww acctmiuktes, it becomes compressed and changes to 
form glacial ice. 

• The center portion of a glacier moves faster than its edges, 
Moflvation 

Show the class a picture or tell them of giant boulders that are found 
in Central Park. Point out that they are very different from the other 
lyi>e of rocks found there. Ask class, ''How do you thJnk such large 
boulders got therer 

Developmenf 

^ 'J^li the class that a glacier is a moving mass of snow and ke, 
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Demonstrate how a glacier crodrs iho surface of tlio land by mo^ 
Jng an Ice cube over some sami. Have the class note that llio Ic 
acts as a bulldozer moving particles in front of it. Ask, "What wl 
renvaln after the ice mehs?'* Tell the class that about one nillllo 
years ago a large glacier moved down from the north to cover 
good part of New York City. Sections such as Crown Iletglits an 
Itighhmd Park in IJrooklyn are located on top of tlic mound pr- 
duced by this glacier. The mouiul Is called a terminal moraine. 

2. To show how a glacier affects the surface over which it move 
place some sand on an ice cnbe and move the cube across a ple< 
of soap. Have the class examine the soap and elicit that as a glad 
moves, bits of sand or gravel imbedded in the glacier will scrat( 
and groove the surface which it touches. Tell the pupils that fli 
particK^s will smooth and polish the surface over vvhich it mov( 
Show the pupils specimens or pictures of rocks with strtotlons. 

3. Display a diagram or ira^xspareucy of stakes drlvert across 
glacier. 




Tell the pupils that, in the study of glacial movement, stakes c 
driven in straight rows across the glacier and their positions ( 
recorded over some time period. Asky *'\Vlwt does the diagram pc 
out about glacial movement?'* Elicit from the pupils that a glac 
moves faster in the center than at its edges. Guide them to see i 
reduction of speed is due to friction between the ice and the s 
ilong which the glacier moves. 
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Kllcit that If tliP snowfall in an area exceeds the amonnt of snow 
that metis, Uio snow will accumiilale. Point out that as new snow 
piles on top of old snow, pressure will bo produced and this pres- 
sure will cause the snow to melt. Demonstrate this by placing an 
asbestos sciuarc on each of two dlffctont Ice cubes. On one plcco 
of asbestos place a heavy weight. Have the pupils observe that the 
cube with the heavier weight will melt faster. 

4. Demonstrate that water formed nrouml Ice will refreeze, Apply 
pressure to two Ice cubes held together. Show the pupils that they 
will stick together KUclt that the pressure melts some of the ice 
between the cubes. When the pressure is removed, the water re- 
freezes. Uato the pupils recall that as you compress a snowball, It 
hardens and eventually changes to Ice, 

Sunfimary 

1. What proof do we liave that a glacier once covered parts of Now 
York City? 

2. Ice is extremely smooth. How does a glacier erode the land? 

3. What conditions are favorable for the formation and growth of a 
glacier? 

4. Explain what happe^xs to snow that forms a glacier, 

5. Do all parts of a glacier move at the same speed? Explain, 

Homework 

L The north shore of Long Island is ver>' different from the south 
shore. Describe the features you may find on the north shore and 
explain how they are formed. 

2. Explain how a glacier can grow smaller and finally disappear. 

3. Where are glaciers found? 

4. Where in the United States would you expect to find glaciers? 

5. Why does the snow melt faster on a street with a great deal of 
traffic? 

6. Is glacial ice like a thin sheet of ice which freezes t}i a puddle? 
Q ^latn your answer. 
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14. HOW DOES THE WIND CHANGE THE SURFACE 
OF THE EARTH? 



Oukomes 

♦ In dry regions, wind will drlvo hard mineral grains against ro 
surfaces to wear them away. 

♦ An obstruction may cause the wind to deposit its material and foi 
a dune. 

♦ A satul dune often migrates In the direction of the wind. 

♦ Vegetation often prevents the wind from transporting surfc 
material 

Motivation 

Sandpaper a rough piece of wood. Guide the pupils to see how a po 
dcr Is produced. Ask, "How does this illustrate the process of erosior 

Development 

h Elicit that wind causes sand particles to wear away the surface 
the earth. Tell the pupils how some buildings are cleaned by sar 
blasting. Have pupils recall how (heir faces sting when the wi 
blows sand at them. Show the pupils pictures of balancing ro< 
and sculptured rocks. 

2. With an electric fan or vacuum cleaner, blow air across a pile 
dry sand and moist sand. Guide the pupils to see that the dry sa 
was moved more easily than the moist sand. Elicit that wind e: 
sion will take place most often in a dry region. Display a woi 
map and ask the class to locate regions on the earth where wl 
erosion is now taking place. 

3. Demonstrate how a sand dime Is formed by ^uring a pile of sa 
on the bottom of a large carton, (See NYS Earth Science Jlar 
book, p 67.) Direct a fan or the exhaust of a vacuum clear 
toward the pile of sand. Then place an obstacle, such as a pen 
in the path of the blowing sand, and have the pupils observe hi 
a dune is formed. Guide the pupils to see the gentle slope of t 
windward side and the steep slope of the leeward side. Show t 
class pictures of desert scenes, including sand dunes. 
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. with the aid of a transparency large diagram, show the puptk hoio 
sand moves up the windward face of a dune and falls down the he- 
ward face. Point out that, as this particle movement continues, the 
dune migrates. Ask how this movement presents a problem In 
building highways along beach areas. 



Demonstrate how vegetation helps to prevent soli erosion from the 
wind. Direct a fast-flowing stream of atr over 2 boxes. One box 
should he devoid of vegetation; the other box should have some 
seed grass or clover planted In It, {Grass seed, clover, and birdseed 
should take about 3 days to germinate,) Have the pupils observe 
that the soil with the vegetation was not eroded. Elicit that the 
vegetation prevented the soil from eroding because it acted as a 
wtndbreaker, kept moisture in the soil, and held the ground 
together. 



ummary 

. In what kind of climate is the wind effective as an agent of erosion? 

, Describe how the wind acts as an agent of erosion. 

. Describe how a sand dune is formed. Draw a diagram of one and 
label it. 

. In what direction does a sand dune migrate? 
, Explain how a sand dune migrates, 

. Explain how vegetation can prevent the eroding of the land by 
wind. 

homework 

. In a desert region a telephone pole has a pile of rocks at its base 
to prevent erosion of the pole* Explain why this is done. 

V^-jjj fjew York is evidence of wind erosion found? 
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3, What does the Park Department ih to prevent tvtml erosion at tl 
beaches? 

4. Describe the shape of dunes In an area ivhere the tvinds constant 
come from one direction, 



Materials 

Sandpaper Largo carton 

Wood piece Two planting trays 

Electric fan or vacuum cleaner One pound of fine sand 



15. HOW DO WAVES AFFECT THE FACE OF THE LAN! 

Oufcomes 

• Along tlie shores, waves pounding against rock will cause crosi 
of the land, 

• Most waves are caused by winds. 

• The motion of waves creates features, such as beaches, offshore ha 
and lagoons. 

Motivation 

Ask pupils to recall a day at the beach. Elicit that when they stand 
the surf, the sand is washed out from under their feet, Ask, "How 
waves affect the land?** 

Development 

1. To show how waves are developed, fill a pan with water and bl( 
across the top of it. Have tlie pupils obscr\'c what happens a 
elicit that the friction between the wind and the water wrink 
the water nnd produces vva\*es. Demonstrate by blowing hare 
that the stronger the winds, the higher the waves. Have the pup 
recall that the sea is rough on a vcr>' windy day. 

2. Secure a 12-foot rope or spring to some stationary' object, such 
^''oorknob. Take the otiier end and flip it up and down so thai 
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svrtve moves along t)io ropo. Havo tlic pupils draw a diagram of 
a wave in their notebooks. TvW them that each wave has a top 
called the crest and a bottom called a trough, 




Point out that the height of a wave Is the distance from the trough 
to the top of the crest. Tell them that some waves arc over 50 feet 
high, Ask, "What determines how high a wave rises?" 

I. Demonstrate how waves are able to erode the shore. Add sand or 
gravel to the fisli tank. I3uild up a slope at one end of the tank. 
Add water slowly to the other end and then agitate the water to 
produce waves. Have the pupils note movement of the sand. EHctt 
that the sand is being moved or eroded from the beach into the 
water. Have pupils recall, from tl;c lesson on running water erosion, 
that water can supply the energy to cause rock particles to smash 
against other rocks and break them dovMi. 

L WUh the a{d of the (Uagram of the wave, eUclt that ichen a wave 
moves into sliaUow water the trough will scrapie along the bottom. 
Point oiit that it may scoop up some bottom sand and move it for- 
ward to form an underwater sandbar. With time, this bar will 
grow above sea level to produce an offshork bar running parallel 
to the shoreline. 




Display a map of Brooklyn and Long Island, Elicit that Rockaway, 
Long Beach, and Jones Beach are all offshore bars. Tell the pupils 
that the quiet water behind the bar is called a lagoon. 
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Summary 

1. Why are rough soas usually accojiipatifetl by wjncly \vc<ithcr? 

2. How do wo tlctonnlnc the weight of a wave? 

3. Kxplaiii how waves erode the laud. 

4. Define sandbar, offshore bar, and lagoon, 

5. Explain how each is formed, 

Homework 

1. Steep shorelines have many sea caves. How arc they formed? 

2. What fs meant by the statement; The shorcHne Is retreating. 

3. Kxplain how it is possible for the sea to have waves on a day wh( 
the weather is fair. 

4. Describe the appearance of an offshore bar regarding size, hetgl 
shape, and location, 

5. Locate several offshore bars on a geodetic map of the United State 

6. Locate several lagoons, 

Materials 

Pan of water Sand or grave] 

12-ft, rope or spring Map or transparency of Brooklyn ai 

Fish tank Long Island 



16- WHY IS THE OCEAN SALTY? 

LABORATORY LESSON 

Outcomes 

• The oceans recei\'e the erosional products that come from the lar 

• The water of the ocean is a solution of dissolved salts. 

• Sediment is distrilnded tmcvenhj over the ocean bottom. 
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Motivation 

Have llio pupils recall swiiunnrig iti ilio ocoaii and getting a nioiilhfiil 
of seawator. Ask, "How did it taste?" 



Development 

1. Ask the pupils why the ocean is sally. Illicit that rivers, ground 
water, and glaciers carry tons of rocks and nn'nerals into the ocean. 

2. Tclt the pupils that in this laboratory lesson they will find a method 
of identifying some of the dissolved substances in scavvater. Dis* 
trilnite the materials and guide the pupils in performing the 
activity. 

Honriework 

1. Make a list of the elements that are found in seawatcn 

2. List all agents of erosion that carry rocks and minerals into the 
ocean. 

3. Explain how the size of the particles determines where the particles 
will he deposited on the ocean floor. 



(NfAY BE Dl^PMCATVD I'On USE BV PUTU^) 



LABORATORY WORKSHEET— EARTH SCIENCE: LESSON 16 

Problems How may we fine! nut the conu^osition of sea\v\Uer? 
hfateriah 

2, 150ml beakers or cviporatinj? ilishcs Cobalt glass 

Bunsen burner or caniicil heat silver liitrate solution 

Ring stand and as!^)cstos pad Eyedrop per 

Tap water 2 test t\ibe<; 

Seawater or arlificial seawater* Large jar 

Flame test wire loops Pebbies> sand, gravel, soil 

* Artificial seawater— Xfade by adding these chemicals to lOOOinl water: 
27gm sodium chloride l.8gni magnesium sulfate l,2gjn calcium sulfate 
3 5gm magnesiun; chloride O.Ov;m potassium sulfate 



Procedure and Observation 

1. To prove thnt seaw viler contains dissolved minerals; 

Place some seawater inUi one Tfaktr (or evaporating dish) arid sotne lap wal 
into another. Place the beakers* one at a time, o\er a \ery Idw Haino a 
e\aixHatc the water in each l>eaker. When the scassater ^ets In ahout U ii' 
from the Ix^ttiun, stop heatir^i? it and let the heat of the braker do the fii 
evaporation. 

a. What do yon obverse at the bottom of die beakers? 

b. Which beaker has the u\ost material in il after the liquid has evaporate 



i\ What is this material which remains after tlie uater evaporates? 



d. Where did it come from? 

2. To identify sonie of the substances disseised in seawater, n?e a flame te 

Dip the wire loop into the seawater and then hold the wire in a flame. 

a, Wlial color do >'oti observe? 

b. If you get an orange-) tllow color, sodi\im is present, Is sodivmi present 
your sample of seawater? 

Dip the wire into the ssater .»t;ain and observe the flame through ihc piece 
cobalt glass. 

a. W hat color do you obsers e? 

b. The presence of pot issiurn colors a ftame la\ eiider'pink. Cobalt j^lass fill< 
out the yellow, allowing you to see a potassiutn flame. Is there any pot. 
M>im present? 

3. To lest for chloride in seawater: 

Place some seawater into one test tube and some tap water into another t 
tube. Add several drops of silver nitrate to each. 

a. What did you observe in the test tube with tap water? 

b. What did >ou observe in the test tube with the seawater? 

(Chloride (CI ) will form a white precipitate when silver nitrate is add 
to it.) 

c. What did you prove about the seauater in this test? - 

d. Why did we add ihc silvvr nitrate to the tap water? 

4. To demonstrate that sediments are distributed unevenly: 

Piece about Vj cup of sand, wil, pebbles, and gravel into a lar^e }ar of wai 
Cover the jar and shake it up. AlUnv il to stand and observe how the p'irtk 
settle out. 

List the order in tchich the partieles settle out. 



Summary 

1. Why d'n\ we use Tip wnter in procedures 1 r^ncl ^? 

2. In prott'Jure 2 h(»\v coulil wt* Ikuo pnncT* l]i:it only yeawiiter eoultl h;ue prn- 
liucTil ihe fLinie culors? 

3. UVm7i <i riicr vniptics into tfu' uccan, uhich particU's drop out nearest to slion'? 

next? 

farthvii from sh(nc? > 



17. HOW IS THE EARTH'S CRUST BUILT UP? 

Oufconnes 

• Remains of marine animals on mountaintops serve as evidence of 
crustal grcAvth. 

• Pressure, heat, and movements of the earth's crust form mountains. 

• Earth movements may cause the crust to fold. 

• Heat in the vartlis interior produces convection currents in the mol- 
ten tatjer of the mantle that compresses the crust. 



Motivation 

TeU the pupils that remains of marine animals have been found more 
than 20»0OO feet up in the Himalayan Mjuntains. Ask, '*Ho\v does this 
show evidence of a change in the (^arth*s crvist?" 

Development 

1. Allow the pupils to speculate that an ocean may have covered the 
top of these inountiuns or that the land may have moved up over 
a lonj^ period of time. Tell tlie class that additional evidence wi!l 
be useful in soK ing this problem. Show a transparency or diagram 
of tilted strata. 



Point out that sediments arc usually laid i\o\m in horizontal laycrsJ 
Tell the class that we find layers that are tilted. Connect the strata^ 
to show that there existed a mountain which had been eroded. 
animal remains existed in layer A, where would they be found In 
the remains of that mountain?" Have the class conclude that anJ 
imal remains found on the tops of mountains could have onlyj 
gotten there by the upward movement of the earth's crust, 

2. Refer to the diagram of the tilted strata and ask, "How do > ou think 
these layers became tilted?*- Take a package of 12" x 18" colored 
construction paper. Ask, "What do the various layers of colors rep^ 
resent?" Push the ends of the package together. Have the pupild 
compare their observadons with the diagram or transparency. Show 
pictures of regions with folded rocks. 

3. Show, using layers of clay of various colors, that, as you exen 
a force on a plastic material, it will bend and fold. Elicit that thd 
mantle of the earth has a plastic consistency and that heat and 
pressure from the earth's interior cause the crust to fold. 

4. Use the fcllowing demonst ration to show convection currenisl 
Drop a crystal of potassium permangamfe tnto a beaker of waterl 
Heat the beaker gently and have the class note tJie movement ol 
the colored material within the solution. Elicit that the heat of th^ 
earth can set up convection currents, and mountains may form i\ 
the earth's cnist is pushed together due to pressure caused fcu 
convection currents. 

Summary i 

1. Why hasn't erosion worn down the continents so that all of thJ 
land is level? 
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2. How do tlic following iirovo that llio land rose? 

a. Marine shells on boatlies fifnuhcds of feet above the coasth'ne 

b. A sea cave on top of anotlier sea cave 

e. Sedimentary rock on top of mountains 

3. Draw a diagram of a folded rock region. 

4. What are convection currents? 

5. Ilow are convection currents in the earth responsible for folding? 
Homework 

1. What are sonic evidences from the past that parts of the earths 
crust has been raised? 

2. What are some of the major sources which cause the earth's crust 
to form mountains? 

3. Explain fiow convection currents are developed within the earth. 
Materials 

Silly putty 12" x 18" colored construction paper 



18. HOW ARE EARTHQUAKES CAUSED? 

Outcomes 

• Internal pressure of the earths crust can cause a break or crack, 
called a fault, in the rocks. 

• A sudden movement of the ground which produces a vibration or 
shaking is called an earthquake. 

• A seismograph is an instnunent used to determine the location and 
intensity of ^n earthquake. 

« The crust of the earth appears to he floating on a plastic mantle, 
The transfer of material from the continents to the ocean floor can 
cause the uplifting of the continents. 



Motivation 

Kxpi'iis inv cotiviiUTtI that C.'alifoitiia is racint^ toward scwral mafor 
i:\\rthf|iial<t' disastirs. Tlu^y are liki^ly tn strike the stat<^*s two most 
luMvily populated areas: Los An^elts atid San Francisco. Dr. Cluirlcs 
lliditer of the ('ahfornia Institute of Ti-elnioloi^v, fallier of tlie famed 
lUehter scale for rneasurini* earthquake niaiinitude, states that he 
would not l)e surpiiseit if a nvijor (piake devastated part of California 
tonujnow. Ask pupils to describe an earthcpiake. 

Development 

1. Ask, "Why is an earthquake so destr\Ktive?" Refer to (or show 
pupils) newspaper elippin,^s or photos of earthquake disasters. 
Point ovit that much of the loss of property and life is caused by the 
fires that follow, 

2. Demonstrate the nature of the mantle with Silltj P\itty. Pull the 
putty apart slowly. Ask, "What causes the putty to stretch?" Elicit 
that the putty is plastic similar to the earth's mantle and that a 
force exerted slowly w ill cause the putty to change its shape. Now 
quickly pull the pMtty apart. The putty snaps. Ask, '\How docs this 
demonstration illustrate hou^ an e*irthquake occurs?" 

3. Tell the pupils that ititemal pressure in the earth's crust can cause 
a break or crack in the ^^ronnd and one part of the earth slides past 
the other. This is called a fault and the movement of the rocks is 
called faulting. 

Demo!istratc faultini^ with models (block of wood painted in lay- 
ers). Place them side by side and move them horizontally and ver- 
tically in opposite directions. Point out that a sudden movement of 
the ground caused by faulting is calleil an earthquake. 




See N.Y.S. Earth Science Handbook, p. 75. 



« 




Ask, "I low ilo we inci^snre c artliqnalsc" intensity?" Dcmonstrnto a 
model of a scismop^raph as shown in tlio dt;i^ram. Point ont that 
tlie basi^ of thv instrument will move w ith ihv ciirtli, bnt the heavily 
wi,!;^hteil beam will remain in place. A pen attache<l to the heavy 
weifjit records^ on paper, tlie magnitude of a vibration. Have the 
pupils note tluU this seismograph measures sideward movement of 
the earth and another tvpe of seismograph, u ith a spring, is used to 
measure up ami down vibrations of the earth. Show an actual 
seisinoiiram, if it is a\ai!abU\ and tell the class that the iiistrnnient 
that proituced it can be used to locate and measure the intensity 
of an earthquake. ^ 




Fastened to 

/ 



Explain the theory of isostasy, ichich account jor the rising of 
land to f^reat liciti^hts. Stack about 20 xcood checkers (alternate 
the colors) in a graduate cylinder. Add enough water so that the 
stack of checkers ftoats as hij^h as possible. Have pupih note the 
level at which the bottom checker rests. Remove one checker at a 
tiine and have tlie pupils note liow the bottom checker is affected. 
With the aid of the following diagram or transparency, compare 
this to the continents floating on a plastic layer of earth. 
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PL^S^!C ZONE 




Summary 

1. What is meant by faulting of rocks? 

2. 1 low are cartluiiiakcs prochiml? 

3. Draw a iliai;rani of a seisino\?rapli and explain how it operates. 

4. Hoic iloes the theory of isostcmj explain the formation of mountain 

Homework 

1. Why is it important to have earthquake recorders? 

2. Make a list of areas that have earthquakes. 

3. lloic ore continents affected as sediments are carried from the Ian 
to the ocean? 



Materials 

Models to demonstrate faulting Silly Putty 

Model of seismograph Grackiated cyhnder 

Seisniogram 20 wooden checkers 



19. HOW HAS VOLCANISM CHANGED THE EARTH'S 
SURFACE? 

Outcomes 

• Volcanoes or lava flows result when pressure in the earth's interic 
pushes magma toward the surface. 

• Volcanoes may occur as quiet Rows of lava, violent eruptions, or 
combination of both. 

• Volcanoes build up the land by pushing magma onto the surfac 
through weak spots in the crust. 

• Molten rock ivhich does not reach the surface ivill push the surfac 
upward or squeeze itself bettveen rock layers, 
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Motivation 



Into a niotal cup or small crucible place some j^ranular animoninm 
tlichroniati', (Add a fvw sprinkles of aniinoiiium chloride to make 
,snu)ke.) Insert a two-ineli nia^nesiurn rihlnin into the ehenueal. lai^ht 
the "fuse" of tuagnesiiiin ribbon with a Bunsen flame until it bums 
viKt)rousl>'. Ask the puptis to explain (lie puqK)se of this deuioustratiou. 

ClAtmoN: Mo\e pupils away from the demonstration. W^irn pupils 
not to hiok direr tly at the burning magnesium ribbon. 



Developnnent 

1. Have the pupils note the steep cone that is built up with the ashes, 
Klieit from the pn])ils tltat uiohen niaterial coming from a volcano 
will bnihl up llu^ surrounding area. Tell them that it is called a 
cinder cone. 

2. Point out that in order to make the volcano work a ch^'mical was 
placed in the ccntc»r. Ask, 'Where* does the molten nu^tcrial come 
from in a real volcano?" Have the pupils recall that as you go 
deeper into the earth, the pressure and temperature increase. Elicit 
that this heat and pressure push the magma toward the surface. 

3. Display a piece of granite and pumice. Tell the class that both of 
these rocks came from molten ma<ima. Elicit that granite is formed 
inside the earth whereas pumice is formed outside. Ask, "How do 
you account for the fact that some rocks arc formed on the surface 
of the earth while others arc formed inside?'* Point out that some 
magma is forced through weak spots in the carth*s surface, causing 
volcanic eruptions. , ^ 

4. Klicit that the opening in the earth*s crust through which the lava 
comes is called a volcano. Show pictures or slides of the various 
types of volcanoes. Point out that Mt. Katmai in Alaska is an explo- 
sive volcano with a steep cinder ccne, whereas Mauna Loa in 
Hawaii is a (piiet volcano with a gentle lava slope. Tell the pupils 
that most volcanoes are both gentle and explosive. Relate to the 
pupils some famous volcanic eruptions that have taken place on 
the earth. 

5. With the aid of n (lin^^mm or transparency y discuss the formation 
of intrusive volcanism, 
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Point o\it that tlierc are enomoiis storcliouscs of magma located ii 
the earths crust. If this magtiia docs not reach the surface, differ 
cut types of underground formations result. (Kxamples of these arc 
sills, dikes, laccoliths, batholitlis, and domed mountains.) 

Summary 

1. How do volcanoes build up the land? 

2. Where does the lava conic from? 

3. What makes the lava come out of the ground? 

4. Describe the three types of volcanoes and give an exan^plc of each 

5. Define the following: 

a. batholith d. sill g. domed mountain 

b. laccolith e. dike li. lava flow 

c. volcanic core f. crater i. neck 

Homework 

1. What happens to lava when it cools? 

2. What is the difference between a quiet volcano and an explosiv 
one? 

3. How were the Hawaiian Islands formed? 

4. l^aw a diagram of an area of volcanic activity. Include all feature 
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that might he found ii ilhin the crust (t-s well as those fouml on the 
surface. 



Materials 



Metal cup or crucible 
Ainiiioniuni dichromatc 
Magnesium ribbon 
iiinscn burner 



Ainiiioninm cliloritle 

Granite 

Pumice 



REVIEW AND 



REINFORCEMENT (10—19) 



The instructor may select tlic most suitable of the following sugges- 
ons for review and reiiiforceincnt. 



Multiple Choice 

1. The element in the air wliich combines readily with many other 
elements and compounds in rocks is 
a) oxygen b) hydrogen c) silicon d) iron 

!. Freezing of water causes rocks to break because 

a) the rock is changed c) water freezes in the cracks and expands 

b) the rock contracts d) a chemical change results. 

y A good ^vay to stop sand from blowing on beaches is to plant 
grasses which will 

a) act as wind screens 

b) hold the sand together with their roots 

c) change ihc nafarc of the sand chemically 

d) add water to tlic sand 

. The process by which land areas are worn down and carried 
away is known as 
O gathering b) corrosion c) explosion d) erosion. 
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5. A body of (juiet^ shallow wwirr trapped between an offshore I 
and the coi\st is a 

a) barrier beach b) estuary c) lagoon d) stack 

6. A mound of sand deposited by waves parallel to a slioreline I 
not attached to it is a (an) 

:.\) atoll b) offshore bar c) fringing reef d) brcal 

7. Seismographs are used in the study of 

a) earthquakes b) floods e) tides d) stars 

8. The breaking and slipping of rocks is called 

a) folding b) faulting c) dome construction 
d) outcropping 

9. The cuplike depression at the top of a N olcano is called a 
a) dike b) crater c) neck d) cone 

10. Volcanoes of the oo'^^ing or (tuiet type are characteristic of 

a) Japan a) Mexico c) Hawaiian Islands • 
d) West Indies 



Suggested Projects 

1. Formation of stalactites and stalagmites can be demonstrated 
placing the ends of a piece of string in two beakers filled witi 
saturated solution of mngnesium sulfate (Epsom salt.) After a < 
or two» along the exjwsed surface of the string, concentrations 
magnesium sulfate will fonn stalactites. Drippings of magncsi 
sulfate from the string will forui stalagmites on the table benci 
(NYS Science Handbook. Part 2, pp. 140-141.) 

2. Use modeling clay or plaster of Paris to make models of gla' 
features, such as eskers. kanu'S, drnmlins, arete, matterhom, cirfj 
etc. 

3. Use an eaves trough to ilhistratc river features. (NVS Earth 
cnce Handbook, pp. 62-62 or General Science Handbook, Par 
pp. 140-141.) 

4. Show the difference between hard and soft water. Distilled w 
may be used for soft water in one bottle. A dilute solution of n 

^"^sium sulfate or calcium sulfate may be used as hard water : 
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second bottle. Add liquid soap to both bottles drop-by-drop and 
shake until suds form and remain. Compare the sudsing ability of 
both. Add several drops of water softener to the hard water. 
(Borax or sodium carbonate can be used.) Kepeat the procedure, 
using a detergent instead of soap* 



Report Topics 

h Conservation Methods to Stop Erosion 

2. Grand Canyon, Niagara Falls, Yellowstone, Yosemite, etc. 

3. Geysers and Hot Springs 

4. Artesian Wells 

5. Caves and Caverns 

6. Types of Shorelines 

7. Soils 

8. Location of Earthquake Belts 

9. The Birth of a Volcano 
0. Tsunamis 

[rips through the neighborhood show examples of weathering and ero- 
|on. Have the pupils note cracks in the sidewalk^ rust on the side of 
illdings, roots pushing up sidewalks, paint peeling, etc. If the school 
near a bridge or overpass, look for the formation of stalactites. Ccm- 
|:eries with old tombstf^nes display remarkable effects of weathering. 
>r other suggestions regarding field trips> see Operation New York, 
|urrlculum Research Project, Board of Education of the City of New 
3rk, reprinted 1966. 



llms and FifmsWps (BAVl) 

roston (Lecelingihe l-and) (C) 14 min.. E.B.F. 
|lm shows the processes of weathering, erosion, and deposition of 
Q rials. 
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ilUiders {Vmlcrstamling Our Earth Series) 11 min. Coronet, 1952. 
Knunation is combined with sc^lectcd scones of glaciers und gladati 
iO show how ghiciers arc forjncd antl to present evidences of glar 
uiion. 

7oir Us Surface Changes {Understanding Our Earth Series) (C) 

min. Coronet, 1936. 
Film shows the eruption of the Paracutin volcano and Grand Cany 

Mountaifxs on the Move (C) 11 min. Pictura, 1935. 

Film illustrates the formation of mountains. It also shows the e(T< 

of heat, cold, water, glaciers, etc., of mountains* 

Volcano 17 min. Sterling, 1959. 

The subject of volcanoes is discussed, and scenes of volcanoes, sue) 
Moana Loa, Fujiyama, Vesuvius, and Mt. Ktna, are shown. 

Volcanos in Action 11 min. E.B.F., 1935. 

Animated drawings and natural photography demonstrate distr 
Hon, causes, and effects of volcanic eruptions, cone types, lava fl 
extinct and active. 

Earthquakes and Vokanocs 20 min. F. A.C, 1957. 

The film describes the causes and relationships between X'oleai 

and earthquakes. 

Changes in the Earth's Crust (Filmstrip). Item 37390.1 L 

McGraw- 

lllustrates changes as effected by weathering, erosion, and dia 
phism 

Changing Surface of the Earth (Filmstrip). Item 370^3,13. 

McGraw- 

Demonstrates the force of erosion and the building up of sub-suf 
pressures ^ hich change the surface of the earth. 
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THE IMPORTANCE OF FOSSILS 



20. WHAT EVIDENCE \S THERE THAT LIFE EXISTED ON 
THE EARTH MILLIONS OF YEARS AGO? 

Outcomes 

• Fossils arc the remains or evidence of animals nnd plants that lived 
on the earth n^illions of years ago, although many organisms leave 
no evidence of their existence because they decay or are eaten. 

• Flesh and other soft tissues of plants and animals have been pre- 
served in ice* tar pits» and amber. 

• Fossils show us that species of animals change as time goes on. 
MotivaHon 

Tell the pupils that it has been reported that a group of Russian ex- 
plorers found and ate meat from an animal which had been dead 
for over 11,000 years. Ask the pupils, "How is this possible?" 

Deyelopmenf 



I. Ask the pupils, **\Vould you eat a piece of meat which is almost 
one million years old?" Show pictures or discuss the story of mam- 
moths. Tell the class about the I90I Siberian find. The mammoth 
had a yello\vish skin under its long brown hair and preserved in- 
side its stomach was 27 pounds of chewed, but not digested pine 
cones, wild flowers, grass, herbs, and moss. Elicit that freezing 
preserves flesh. Compare this to modem frozen foods. 
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2» Dcnionstrafco how animals were taught in tar pits. Prepare a very! 
thick, sticky Ihiid (tar, tree-woiiiul paint, or mohisses). Tie a string 
onto a pk'co of chalk and drop tlie chalk into tlie !luid» Guide the 
pupils to see how the chalk sinks into the fluid. Point out that many 
sudi lar pits can be found iti nature, as for example. La Urea (tar 
ranch)» California. Ask pupils, "Uow does this deuionslration illus-J 
trate another way in which the remains of ancient animals are] 
preserved?** KHcit that animals lui^ht wander into a tar pool cov- 
ered uith water and be caught and pulled down into it. Show pic- 
tures of the Smilodon (saber-toothed tiger), camels, mammoths, | 
mastodons, giant ground-sloths, bison, bears, dive wolves (pre- 
historic wolf), and tell tlie pupils that the remains of these animals| 
have been removed from tlic Los Angeles tar pits. 

3. Demonstrate how insects and flowers became trapped in resin. 
Illicit that a very sticky sap will flow from a pine tree. If possible, 
have students exanutie the stick}' resin of a freslily cut pine branch. 
Tell the students tiuit shellac comes from this resin. Place some 
shellac on a piece of cardboard and drop a small object^ flower, or 
piece of string into the shellac. Ask the pupils, *'IIow could this 
produce a specimen to be preser\'ed for many years to come?* 
Elicit that a small insect cotild have been trapped in the resin 
after landing in a tree. Show the pupils insect specimens preserved 
in plastic. Have the students examine a piece of amber which is 
hardened resin. Tell the pup'ls that the remains or evidence of| 
animals and plants that once lived on tl^s earth are called fossils 

4. Ask, *'If an animal were to fall dead in a forest what would be his 
chances of becoming a fossil?" Why? E!icit that his chances of 
being preserved are very poor because he might be eaten by other 
animals or his body might decay, Guide the pupils to sec that 
fossils or original remains are very rare. 

5. Show a picture of a xvooUij mammoth and an elephant. Have pupil 
compare simitanties and differences of both, {Larger curled tush 
and fur on body of marnrfioth) Compare saber-toothed ttgei 
ivith a modern-day tiger. Point out that those fossik have helpec 
scientists uace the development or evolution of these onimals. 



Summary 

L What is a fossil? 



2. List sc\'crul ways in fossils may Iiave been formed. 

J. Why arc tlio original n-niains of animals so rare a form of fossil? 

4. Evolution tells us that nnimah have changed through the ages. 
How can you prote or disprove this statement? 

Honaeworlc 

1. How long can you keep frozen foods safely in the freezer of your 
refrigerator? 

2. WluU important facts have we gotten from the LaBrea tar pits? 

3. Why are foods vacuum packed? 

4. : Prepare a list of prehistoric animals. Try to illustrate this list with 

drawings or pictures. 

5. Compare several prehistoric animals tciih their present-day rela- 
tives, (lUnt: horse, tiger) 



Materials 

I Tar or tarry fluid 
String 



Branch of pine tree 
Shellac 



HOW ARE SOME FOSSILS FORMED? 



I Outcomes 

• Most fossils we find consist mainly of the hard parts of plants and 
animals or impressions left by them. 

[• Most fossils arc found in sedimentary rock. 

[• Porous shells or bones may he petrified when dissolved minerals are 
deposited in the pores of these objects or when the origiml struc- 
iure is replaced by another mineral 



Mctlvatton 

Have pupils recall that some areas that arc now mountains were once 
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at the bottom of a shallow sea. Ask, "Wliat evidence do \vc have to 
prove tliis?*' 



Development 

1. Ask, *'Uow are fossils formed in shallow seas?" Denionstration: 
In a box of fine sand make a shallow depression, and drop a bone, 
shell, or other object into the depression. Then direct a fine stream 
of water onto the sand that surrounds the hole. Guide the pupils 
to see how the sand covers the object. Elicit from tlie pupils that 
the object must bo a liard substance; otherwise, it would decay 
before it had a cliance to be eoNcrcd. 

2. With thf aid of a diagram or transparency^ show the class how] 
fossils arc formed in sedimentary rocks. 





Ask the pupils the names of the various types of scdimentaryl 
rocks. Tell them that the fossils found in shale arc much easier t<>| 
recognize than those found in sandstone. Elicit that very fine sedi- 
ment is ideal for producing fossils. Display a fern fossil in shale. 

Distribute enough clay to each pupil to fill the cover of a large jar.| 
Have the pupils flatten the clay on a piece of toweling. Then hanc 
out shells or other hard objects. Have the pupils press the obj^ 
into the clay and then remove the obfccts. Pour plaster of ParisJ 
of a creamy consistency, into each mold. Elicit from the pupils thatj 
the clay represents the ocean bottom and the shell an ancient} 
animal which has just died and fallen to the bottom. The plasteij 
of Paris represents minerals dissolved in seawater replacing th€ 
shell. Put plaster of Paris fossils away for the next laborator>| 
lesson. 
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ADVANCi: nuaURATION 



Prepare. 3 or 4 days beforoluxiKl, tl^c following ini\tcrials for a donion- 
stralion of ihe prlrificMtion process. Melt paraffin in a pyrex beaker. 
Soak 2 cellulose si)ont5os (about 1" x 1" x 4") in melted paraffin. 
When paralfit\ Ivas hardened, dissolve one of tbe sponges in cdnccn- 
trated nitric acid in anotlier beaker. (Tlie paraffin will remain.) Use 
exircme anttion. Make small lioles in tlie specin^en with a dissecting 
needle to hasten penetration of the acid. The eelhilose will dissolve in 
3 to •! days. Discard the acid. Rinse with water. Then pour thin 
plaster of Paris into the paraffin sponge and let it harden. {Tlic plaster 
shoidd replace the original material of the sponge.) Heat the paraffin- 
plaster **sponge" at a ver>' low tennpcratnrc to in ?H and remove the 
paraffin. The plaster specimen should look like tlie original sponge. 



Display a ceUuhse sponge and ihe plaster sponges. Ask the pupils 
to hold each sponge and dcscfihc it. Elicit ihat even though all 
look alike, tico are harder than tlie origii^^l which is of a ditferent 
materlaL Tell the pupils liote you made tfic tico i^ponges. Point out 
that sofne porotis shclh and hones become fossils by pcrn\iner(diz<i* 
tion, that is, by being filled u ifh jnincrals (e.g., the sponge impreg- 
nated with paraffin), white otfiers are formed by replacement of 
tlie original components (e.g., the phnter sponge). Pass around 
some petrified wood ami point out that it was formed by replace- 
ment. 



Summary 

1. Make a hst of the various types of fossils. 

1^. Which of the three classifications of rocks wovild have the most 
fossils? 

1 3. Why do most fossils consist mamly of tlie hard parts of plants 
and animals? 

N. How are these fossils formed? 

|5. Explain tlie process of permincraUzaiion 

5. Explain the process of replacement. 
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Homework 

L Why arc fossils found mainly iti sedimentary roeks? 

2. If you were to biir>* a dead bird, would it become a fossil? Explain 

3. Explditi how a semhdl orlginalUj composed of valcitc may he foutw 
composed of a completely new material. 

4. ^Vhy is the sea such a good place for fossil formation? 



Materials 

Fine sand 
Hose with fine jet 
Shells or bones 
Clay 



Bunseu burner or electric heater 



3 cellulose sponges 
Plaster of Paris 
12" stick or ruler 
2 small pyrex beakers 



250ml beaker 
Paraffin 
Nitric acid 
Petrified wood 



22. HOW CAN WE IDENTIFY FOSSILS? 

LABORATORY LICSSON 

Outcomes 

• Fossils are often found in the form of impressions. 

• NIolds show^ the shape of the original organism in^priuted on rod 

• Casts are formed by nn'nerals which fill tlie molds. 

• Some preser\'ed fossils are found as footprints or other marks, 

• Many fossils can be related to modem forms of life. 

Motivation 

I fold up a skeleton of a fish or a chicki n's wini^ and ask t lass if th 
can describe the animal (where it h\iil, liow it inovi-d, its si/e, et< 
from thi' sample sho\Mi. 

Developn^er^t 

1. Elicit from the pupils tliat the mystery the pah ontulogist is tr\ i 
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to solve IS ihv description of life us it existed In ancient times. Point 
out frluU his dues arc tlic fojisil roniains he finds. 

2. Hand out llio day molds and plaster easts prepared by tlie pupils 
durins^ the previous lesson. Distribnle a set of fossils to the pupils 
for exatnination. 

Homework 

L Wliat evidence do \yo !iave to pro>*e that the following lived in 
prehistoric times? 

a. trilobites e« brachiopod 

b. saber-toothed tiger f. tivcs 
e* insects g. ferns 
<l. woolly mammoth 

2. Of the various typos of fossils mentioned which one would you say 
is llie most abinulant? Explain your answer. 

3. How do fossils reveal the climate of a prehistoric region? Give an 
example to illustrate your atmcer. 

4. Explain why a fossil con or cannot he found in a volcanic region 
(e.g., Pompeii or Mi Vesuvius), 

Materials 

Large specimens of fossils for display 

Sets of specimens for laboratory exercise (S-1 12-4118) 

Samples of shellfish ( may be purchased at a neighborhood fish store) 



LABORATORY WORKSHEET-DEARTH SCIENCE: LESSON 22 



Pfohlcm: JJow can w iclcnlify various fossils? 
ytfitirini'! 

StniJont-i>n p.ired nioKI'; ^^ml ca'>ts 

N'mnhfTetl fossil spceinit-m (trilohite, hrac'hio|X)cl, criiioid, fern, ceplia!opodj coral 

SiH'cimrns of tlim, snail, nantilns sIk'IIs, staifish, coral, fern 
(Jurl (iif L on IT IK HI fossils 



(May dvpi.icatkd for usk «v rupirs) 
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TyPlC^L F-055\ue> 




iKcJurc and Ohii ruHhn 



Heinovc the cluster of Paris from ihc clay. Take care not to dcsiwy the fm- 
presaion in the clay. Describe whd you stv In the clay. 



Uovv could this mold or imprrssfori be conskicrc^l a fossil? 



Examine ihc plaster of Parts cast. Describe it. • • 

How can a cast be formed naturally to produce a fossil? 

Name several ways, other than shell imprints, that animals may leave fossil 
imprints, molds, or casts. 

Fossil A on your chart is called a iTilobite, It is number of 

your specinjcns. It lived about one-half billion years ago. Touch it. Describe 

how it feels. , Is it a cast or mold? 

Crabs, lobsters, and crayfish are probably related 

to the trilobite. Describe any similarities you may see. ^ 



Fossil B on your chart is crinoid. It is number - of your specimens. 

This animal looked like u plant, Whkh part of the animal does your fossil 
come from? ^ * 

Fossils C are examples of brachlopods* Your specimen Is number . 

Is it a mold or cast? What modem animal is this similar 

to? 

Fossil D is an echinodcnn. Specimen number * is the one that 

looks most like this diagram. Is t)Us a mold or cast? . * 

Why? - What modern animal does this fossil rc5cmble? 



Fossil E is coral. What number is the fossil coral? Cora! are 

animals found in warm sea water> If you find fossils of this animal, what does 
this tell you about the ancient climate? 

Fossil F is gastropod. It is number and resembles a modern 



Fossil G is a ccj haiopod. It is number and Today 

the cephalopoda resemble the nautilus. The squid and octopus are also cousins 
to your fossil ct^pliaJopod; however, they have lost their shells. 

Look for the fossil fern. Your specimen is numbered . 



mmary 

E\en thouj;h no bones or traces of bone have been found in an area, scientists 
have to he able to prove that dinosaurs lived there. They have also been able 
to ''««"^'^*'» the size and weight of the animals of this area. How is this done? 
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Where would you look to find fossils? 4. What Is a cast? 
3, What Is a mold? 5» Complete the chart? - 





iSfoDERN Specimen 


Fossil Naki£ 




Clam 






Snail 






Starfish 






Fern plant 






Crayfish, lobster 






Coral 





23. WHY ARE PETROLEUM AND COAL CALLED 
FOSSIL FUELS? 



Outcomes 

• Coal is the end product of a metamorphic process whereby pr 
historic plants changed from peat to Hgnite, then to bituminous, ar 
finally to anthracite coal. 

• Petroleum probably comes from tiny marine animals and plants. 

• Natural gas is often found \vith oil. 

• Fossils give us a clue to past climates and other environmeni 
conditions. 



Motivation 

Use a can (baking powder or tobacco) with a friction lid, having 
hole punched on the side near the bottom. Hold up the lid of the C5 
Ask, "Can the remains of living things shoot the top of this can sevei 
feet into the air?" Place a few drops of gasoline in the can, replace t 
cover, shake the can to vaporize the gasoline, and ignite the mbctu 
bv placing a long taper at the hole at the bottom. 
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CAUTION 




1. Tfv ih\$ experimerU^ before performing it in 
cloM, using 4 to S drops of gasoline* 

2. Stand clear! The lid will be ejected with c^n^ 
Archie force, 

3. DO SOT REFEAT this denumstratiorx ur^ilihe 
can has cooled. 

4. Do not bring more than lOml cf gasoline into 
the clcssrootn arui keep the cotxtainer stoppered 
and away from a fiame» 



Tell the pupils you proved that the remains of a living thing can cause 
an explosion. The pupils should object and point out that it is gasoline 
and not a dead animal that caused the estplosion. Tell the pupils that 
gasoline came from fossilized sea animals. 



Development 

1, Tell the pupils that petroleum and coal are called fossil fuels. To 
demonstrate that plant material can be broken Into the element 
carbon and other compounds, place some plants, twigs, leaves, 
pine needles, etc., into a test tube which has a tightly fitted stopper 
and a glass tube inserted in it. 



Rubber stopper 




0ur\s«n burner 



Heat the test tube for u fow ffiinuU's uiUll smoke begins to com" 
out of the glass tube. Try to li dtt tliis gas with a lighted splint, (I 
the light goes out, h'ght it as^Am s water vapor coming out of th 
tube tends to extinguish the fl «nte,) Keep heating the tube an' 
guide the pupils to observe a material inside the test tube turn 
black. Elicit tliat the black vi'sidnc in the test tube is charcoa 
Point out that eharcoal is a i i of carbon, and so is coal 

2. Ask, "How do you think coj! can be formed naturally?** Distribut 
samples of peat, lignite, biiuminous coal, and anthracite coal t 
groups of pupils. Guide the pupils to see that peat and lignite at 
made up of loose pieces of plant material. Elicit that these spec 
mens are made up of sediments of plant material. Point out th; 
peat and then lignite represent an early stage of coal formation ar 
that they formed millions of years ago as plant material died ar 
began to form sediments in marshes and swamps. 

3. Have the pupils compare,the bituminous and anthracite coal. Elic 
that the anthracite is harder and denser. Ask, *AVhat typo of roc 
is bituminous coal?" Have the pupils conclude that anthracite co 
is a metamorpbic rock and that it was changed from sedimentai 
bituminous coal by heat and pressure over a long period of time 

4. With the aid of a drawing or tranparency, show that scienti^ 
believe that crude oil was formed in ancient swamps or seas wb 
marine plants and animals were covered with sediment. T 
chemical and physical changes produced oil from the bodies 
these marine animals. 

5. Using the conclusions of the demonstration in which plants, twlj 
and leaves were heated, elicit that if heat and pressure are add 
to fossil fuels, natural gas will form. 

With the above illustration, point out that natural gas and oil ? 
usually discovered together. 
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6. Tell the class that coal has been found in the Antarcth. Ask, **\Vhat 
does this tell tjou cbout the climate of Antarctic In prehistoric 
times?^ Elicit that fin/Ung coal and oil in an area tells us thai the 
rcg/on was once rich in vegetation or sea life, Discuss the types of 
environments associated xclth fishbones, shell fossils, dinosaur 
bones, salt deposits. 

Sumrt^ary 

L What Is a fuel? 

2. Why is coal called a fossil fuel? 

3, Describe the steps in the fonnatlon of anthracite coal 
4 What element do we find in all fuels? 

5. What typo of rock is bituminous coal? anthracite coal? 

6. How Is oil formed? 

7. Why do we find natural gas with oil? 

S. Describethe ancientclimatesof the following areas: 
(3, marine fossils in Texas 

b, coral fossils in Maine ( Coral will live in shallow, warm seas. ) 

c, coal deposits in Pennsylvania 

d, salt deposits in New York {Salt will form in oerydtif climates.) 
Homework 

1, Is it true that when wc bum coal we are using the sun*s energy? 

2. How did coal and oil get so deep into the earth? 

3. List som^ areas where formation of coal may be beginning. 

4, Drillers consult geologists and paleontologists when looking for oil. 
Why? 

|Mator!als 

jPercussion can One-hole rubber stopper 

jOasoline Glass tubing 

ISplints Bunsen burner 

IStand Plant material ( twigs, pine needles, leaves) 

jLarge test tube Samples of peat, lignite, bituminous coal, 
^ anthracite coal 



24. WHAT DO FOSSILS REVEAL TO US ABOUT 
PREHISTORIC LIFE? 



Outcomes 

• Life has existed on the earth for a very long time. 

• Some forms of life disappeared and were replaced by other forms. 

• Fossib can be used to develop a geological timetable. 

• The concentratlou of salt in the ocean is used to determine the a^ 
of an area. 

Motivation 

Relate this Incident to the pupils! 

On the morning after a violent thunderstorm, a group of primitl) 
people camo upon the skeleton of a monster bird which was imbeddc 
in the rock. Its head had a long bony crest and its wings, vvhic 
measured about 20 feet across, had claws. The people concluded th 
this giant bird, which they called a thunderbird, had been struck l 
lightning the night before and had hWou with such a great force th 
Its bones became partly Imbedded in the rocks. 

Ask the pupils for their reaction to this story. 
Development 

L Elicit from the pupils that fossib form in sedimentary rocks an 
sedimentary rocks may form layer upon layer. Obtain separa' 
pictures of a trilobite, a dinosaur, and a modem animal. Usir 
several textbooks, place one on the table and the picture of i\ 
trilobite on top of the first book. Cover lliii; picture with anoth^ 
book, placing the picture of iho dinosaur on top of this one. Finii 
by placing the modem animal on top of this book and then cov< 
it with the last book. Point out that the books represent layers < 
sedimentary rocks and the pictures represent the remains of an 
mals. Elicit from the ptiplls that the oldest layer is on the bpHtp 
and the newest On the top. Show the diagram or transparency iiS€ 
in Lesson 20 to illustrate the concept known as the Law of Supe 
position, Ask the pupils which animal is the oldest and which di< 
most recently* 



2, Tell the pupils that various ntcihods arc used to calculate tho ago 
of the sedimentary strata of tho earth. Ltst them on tho board as 
(a) rate of deposition, (b) rate of erosion, (c) amount of salt In 
an ocean area, and (d) use of radioactive minerals, Use an egg 
timer (sand glass) to illustrate how the rate of depo?;it{nn or ero- 
sion may be used to detennine the age of a sedimentary strata. 
Point out that if the rate of deposition in an area is known to be 
fairly constant the following will hold true. N!easuro the height of 
tho sand in the bottom section of the timer. Tell the pupils that it 
takes 3 minutes to reach this height. Ask the pupils, "If you know 
tho rate at which sediments are being deposited, how can you 
calculate the ago of the strata?*' 

3, One of the older and less reliable methods of determining age Is 
to fiml concentrations of salts. Ask, 'How can the concentration of 
salt In the ocean be used to judge the age of an area?" Elicit that 
nm-off water has transported tons and tons of mineral material in 
the ocean. Evaporate the water from 2 beakers which cnnt^in dif* 
ferent concentrations of salt. Weigh the precipitates. Point out that 
the greater concentration may be due to ihp. fact that over the 
years more and more mineral material has been carried into the 
ocean. Elicit that the higher the concentration, the older the region. 
Point out thai factors such as increased flooding or years of dry 
spells will affect deposition, erosion, and salt concentration. Ask, 
''What effect would this have on our age calculations?" 

4, Elicit from the pupils that fossils and coal found In lower strata of 
sedimentary rocks prove<that life existed on the earth for a very 
long time. Using a diagram or transparency, point out that some 
fossils are only found In a particular layer of rock* Elicit that this 
proves that these animals lived only at this time and then became 
extinct. Ask tho pupils to explain what extinct means and to give 
some examples of animals that have rec^intly become extinct. Show 
pictures of dodo birds, passenger pigeons, dinosaurs, etc, 




5, Using a diart or transparency^ show that scientists have devised a 
timetable of the earth's history. Emphasize the following points: 

a. The timetable Is divided into long periods of time called eras. 

b. According to fossil finds» different forms of life appeared at 
different times. 

0. Life also existed before tlie PaJeozoic era. The fossil record Is 
scarce, however. 

d. Dinosaurs had died out long before man appeared on the earth. 

e. Fossils of certain plants and animals can be used to determine 
the age of rock strata. 

f. The fossil record is far from complete. 



TIMETABLE OF EAimrS iflSTORY 



Eiu 


Began' 


Lasted 


Evidence or Life as Shown 
BY Fossils 


Ceno/oic 

( Age ot Miirtinials ) 


63 million 
years ago 


6^3 million 
>'pars 


Nlodern man, cattle, mammals, 
moilern horse, camels, elephants, 
primates, flowering plants 


Mesozoic 

(Age of Reptiles) 


230 million 
years ago 


167 million 
years 


Dinosaurs appear, rule, and then 
become extinct; ancient pine, first 
birds, and mammals appear; flow- 
ering plants appear 


Va\eozoi\: 


600 million 
years ago 


370 million 
years 


Trilobites appear and then become 
extinct. Fish appear and r\ile for a 
short time. First land animals 
(amphibians) and then reptiles 
appear. Insects appear. Shell ani- 
mals appear and become abun- 
dant. 

Ccai forming period 


Proterozofc 
Archeozoic 


4 to 4H 
hilJion 
years ago 


3 billion 
)Tars 


Worms, jellyfish, sponges, one- 
celled animals and plants 
Formation of the earth 



Summary 

1. How old IS the earth? 

2. What are some methods used to determine ages of rock strata? 

3. ^ What IS the Law of Supciposition? 
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4. Movies show man nghling off (lliiosaurs. Explain why this could 
not be tnic. 

5. ilow can a trilobite be used to pinpoint the age of a certain rock? 

6. Is the ocean getting saHler? Why? 

Homework 

1. Dinosaurs became extinct at the close of the Mcsozolc era. What 
could have caused this? 

2. Of all living things, which one will live the longest? Why? 

3. Will man change phijsicalUj as time goes htj? Explain your answer 
and try to make sotne predictiotis about what changes may occur. 



Materials 

4 books 

Several pictures of dinosaurs 
Egg timer 

Picture of a trilobite 



Picture of a modem animal 
Ruler 

2 beakers of salt water of different 
concentrations 



REVIEW AND REINFORCEMENT (20—24) 

The instructor may select the most suitable of these suggestions? 



Mafching 

L fossils 

2. mold 

3. trilobite 

4. fossil insects 

5. petrification 

6. woolly mammoth 

7. dinosaur 

8. coral 

9. coal 

10. sedimentary rocks 
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a. fossils are usually found in 

b. frozen remains 

c. preserved in amber 

d. replacement of original material by other 

e. giant lizard 

f. formed in prehistoric forests and swamps 

g. a dinosaur footprint 

h. evidence of animals and plants that 
once lived on the earth 

i. warm, shallow seashore 
j. very early fossil remains 
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Suggested Projects 

1. Construction of dioramas depicting life during some period ( 
geological lime 

2. Construction of jnodels of dinos:iurs or collection of pictures < 
tlicm 

3- Collection of fossils 

Report Topics 

1. Loch Kcss Monster 

2- Coelacanth; The Living Fossil 

3. Classification of Plants and Animals 

4. Evolntion of N^irious Animals (e.g., horse, camel) 

5. Evolution of Man 

6. Origin of Life 

7. Radioactive Dating 

Trips 

L Musctmi of Natural Histor>' 

2. Highland Mills, \\ Y. Kxposed beds of brachiopods can be foui 
along railroad tracks near Pine Hill Road, 

Films and Fffmstrips (BAVI) 

Our Common Fuels. 11 min. Coronet, 1954. 
Tells of the origins and uses of common fuels. 

Prehistoric Times: The World Before Man. 11 min. Coronet, 1955. 
Each of the five geological eras is presented according to its most ii 
portant geological and biological developments. 

Animals of Lon^i Ago (Filmstrip). Item 37310.1. Curriculum Materia 
Discussion of how life began on the earth and how organisms d 
vcloped into complex ones from simple ones. 




Fossils of the Gratul Canyon ( V'ilinstrip). Item 37320, Journal Films, 
Slu>\\'s types of fossils, how ihcy are forintxl, and what we learned 
about our earth and life on the eartli fron^ fossils, 

Man of lonp, ^\^o (VWmsttip). Item 37310-12. Curriculum Materials. 
Shows ))0W seieatists are reconstructing history of ancient nian. 



SUGGESTED UNIT EXAMINATION 

The following is not intended as a diagnostic or comprehemivc meas- 
ure of the unit. The teacher may use this for review purposes or as a 
source of questions for a unit examination. 

DiF^fcxmoN's: Clioose the letter of the term which best completes the 
statcmont. 

1. The study of the history, structure, and coinposltic*> of the earth 
is called 

a) chemistry b) geology c) biology d) physics. 

2. Rocks which are formed from the solidification of molten magma 
are called 

a) Igneous b) sedimentary c) metamorphic 
d) minerals, 

3. Directly beneath the crust of the earth we will find the 

a) core b) inner cms t c) mantle d) inner core. 

4. About 70% of the earth is covered by the 

a) tithosphere b) atmosphere c) hydrosphere 
d) ionosphere. 

5. The solid portion of the earth is called the 

a) chemosphcre b) lithosphere c) hydrosphere 
d) stratosphere 

Nfost of the rocks that form the crust of the earth arc made up of 
a) minerals b) plants and animals c) ores 
d) sea animals. 
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7. Galena is a very drnso nu'tallic ore of 

a) iron b) aluniiimni c^) mercury d) lead. 

8. Hydroehlorie aeid is used to test for the mineral 

a) quartz b) felspar c) miea d) ealeite. 

9. Cr>*stal size of n^Inerals in igneous roek depends upon 

a) the chen^leals found in the nunerals 

b) the minerals that are present in the roek 
e) the rate at whieh the magma cooh 

d ) the original size of the minerals. 

10. Whieh of the following is a sedimentary rock 

a) conglomerate b) pumice c) quartz d) granite. 

11. The White Cliffs of Dover were formed from the shells of tiny se; 
animals. The sedimentary roek of this area Is probably 

a) sandstone b) limestone c) shale d) conglomerate 

12. The roek formed from heat and pressure within the earth is 
a) metamorphic b) igneous c) scdimentar>' 

d) minerals. 

13. Marble is composed mainly of 

a) quartz b) calcite c) mica d) feldspar. 

14. The brcaking-up and carrying away of rocks is called 

a) erosion h) cracking c) weathering d) faulting. 

15. The main element making up the earth*s crust is 

a) nitrogen b) oxygen c) hydrogen d) carbon. 

16. A property which is least useful in identifying minerals is 
a) streak b) luster e) hardness d) color. 

17. When water freezes and turns to ice, the ice 

a) expands and cracks rocks b) causes oxidation 

c) produces a chemical change d) contracts. 

18. When the iron in a rock is oxidized 

a) rust formed will make the rock stronger 

b) rust formed will cause the rock to crumble 

c) an acid is formed 

d) the iron turns to steel. 




19. Three substances most n^sj>onsiblo for \voaU)cring t^rc 

a) c;vlciU% water, and oxy^iiv I)) c;\vl)on dioxide, kaolin, and 
oxygen e) clay, u\ygetv, and carbon dioxide d) oxygen, 
acids, and caibon dioxide. 

20. Tbo fronts of stone lioiiscs are scratched by [hv same force that 
a) forms dinh\s b) forms rust c) forms carbomc acid 

d) forms hniestone caves. 

21. A goyscr is 

'a\ oit fxVi ) l.t'.i-^wiler spout shoolin,^ out of the earttis 

surface c) underground stream d) waterfalls. 

22. An agent of erosion which causes the tnvMtrst cluuige in the 
earth's surface is 

a) moving ice b) running water c) wind 
d) temperature changes 

23. The water table is 

a) tlic level below which the ground is saturated with water 

b) the level above which the ground is saturated with water 

c) the level of the bedrock d ) another name for sea level 

24. A mineral deposit, shaped like an icicle, that hangs from a cavern 
roof is called a 

a) cone b) travertine terrace c) stalactite d) sink hole. 

25. A glacier is principally 

a) frozen ground water b) a large quantity of sleet 
c) a snow field d) a moving stream of packed ice. 

28. A glacier moves 

a) fastest along the sides b) fastest at the bottom 

c) fastest in the center d) at the same speed throughout, 

27. Rockaway, a lojig narrow strip of land running parallel to the main 
land, is known as 

a) an alluvial fan b) fringing reef c) an offshore bar 

d) wave cut terrace. 

Water between a barrier reef and the mainland is known as 
a) a tidal poo! b) a lagoon c) atidallake d) an estuary. 
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29. The mineral eonU'Jit of the ocean is due primarily to tlic 

a) transportiuH of niiUerlLils by rivers b) melting of glaciers 

c) redissolving of minerals from the ocean floor 

d) animals in the sea. 

30. The C'liemic^il found dissolved in greatest abimdance in t 
ocean is 

a) (juart?. b) calcite c) iron d) sodium chloride. 

31. Tlie chief cause of earthquakes is 

a) caves collapsing b) violent storms c) folding 
d) favdting. 

32. The instrument used to detect earthquakes is the 

a) barograph b) seismograph c) hygrograph 
it) thermograph. 

33. The action of waves on a shoreline is ^ 

a) only destructional b) only constructional c) both ( 
structional and constructional d) neither destructional 
constructional. 

34. Ground water containing carbon dioxide reacts as an acid m 
readily with 

a) limestone b) sandstone c) shale d) slate. 

3.5. A landscape feature deposited by a glacier is called a (an) 
a) moraine b) iceberg c) fiord d) matterhom. 

36. A crack in the earth s crust along which there has been a mo 
n^ent of rock is called a 

a) cavc-m b) joint c) crevasse d) fault 




3S, A'oleanocs of the ({wici or oozing typo arc characteristic of 
a) West Indies b) Ilawaiiuii Islamls c) Japan 
d) Mexico. 

39. Fossils arc found mainly in 

a) igneous b) sedinicntarv* e) nictamori)luc 
d) mineral rocks. 

40, The earth*s history can best bo studied from 

a) living plants b) living animals c) fossils 
d) a model of earth. 

4L A inetamorpliic rock that can bo used as a fuel is 
a) peat b) lignite c) bituminous coal 
d) anthracite coal. 

42. Rocks which formed first as tlie earth cooled arc the 

a) sedimentary b) slate c) igneous d) metamori>h{c. 

43. Animals that lived many years ago, but are not living today, are 
sakl to be 

a) petrified b) extinct e) distinct d) crystallized. 

44. The carhest fossil riMuains were from 

a) trees b) birds c) sea animals d) land animals. 

43. A dinosaur footprint is an example of a ( an ) 
a) mold b) cast c) mineral d) ore, 

46. As we move toward the center of the earth, the temperature and 
pressure will 

a) uicrease b) decrease c) remain the same d) vary. 

47. If the slope over which a river flows becomes steeper, the rate at 
which the riNor will erode will 

a) increase b) decrease c) remain the same d) vary* 

48. As trees and grass begin to grow along the banks of a river, the 
rate of erosion 

a) Increases b) decreases c) remains the same. 



49, As \vc dig inlo {he rock strata of the earth, the age of the foss: 
founil deeper 

a) increases b) cleereases e) reniahis the same. 

50. If an animal is covered by scdhiient as soon as it dies, its chanc 
of l)eeotning a fossil 

a) increase b) decrease c) remain the same. 
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